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^ ^Lp. dlljlai. Jj! <jl djua. ilojjC- liUi (jSj {Aj CS^J^? sAJ^C- ClljiuJ 

Jd" j cU*j t (Harestua} "l_£ut jIa" Ajajjjill Ajjxall "(jWill a-^IjAj <jS' j- 

a^UJI ^ ( Blindern ) ’’oj^" ^ a^LJ ^ cJ^j .(K/e// Brekke) "\kj> 

t( J (Oiav Kjeldseth- Moe) "1 3- -o^Li i_iV j" jj^' itL-Vl J] ‘ jW 

^“n.i lj/\ ^.Uji j&j A_ljIjJ (JLa^a ^ (jic. ^ 


frLijjiS ajjIa'i'I diLul jaII ^ii a ^^xiLoj (j-« jiiillj *_$a aIIj .oljjjSallj 

l^Lj" ~ : . J jV Xolfr jiuiJ aj^U ^ ( Institute for Theoretic! Astrophyscs ) VLiill 

JJC.J A^laJI QA £jJ j g_Ua5 (_>ju uill fjlfr Jajj J^UJ lja.J U^]' j ^ 

.l_llj£]l I ilA £&! ^ ^ fjisJI j CjjaJI luuiij ^ AjCjSI oiA .tji-su^klall 

.(jjloJI t_flVT J^> OJ^-Ul djjl£ Uu£j tA-a^JI dllL^aj C.jAi 

/ 

, 4 ^ 3 ] A.5uaia Aj^aLk A^aIc, Aaila. V <ixua4 A*L L-uS 

jA lljlj^ l-jjS] JiLoj 4 ^aJJI ^IajaVI Sjljj l_jU£JI I^a ^aL^ jl <^-^1 

J^jUaJI AijxA j] .AaIc- <L-aJ i£j±Sl 1 A JX-ulal l ^aji*JI ^IajA^I j* j^j tAjjL^JI 

*Ljja" ^alc* j] . AIII^a (JjJbtJ lilS jJjjJ ^AAJflall ^jlc- UJ^ 1 <—(Jaa^JI jC- 

^jkll jA Cljlj^au-aiklll J ^jlxJI c q\.i^a jA aLjL Aiaa^L aLjj j^AJ (Solar Phys'lCS ) ^jaaoaII 

j' ^Ua.Vl) A-iaJI S^Ull 4*U aj^JI j 4 <aI*JI cJ^ j^£\ a j^j vlnl l 

. jA cilliJ 4 0 ^ 1 
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jiAal (j-a ^JalLaj tojJJ £ ( _ s -lC’ (_5jja-i "I aa^o L^ajS" ^ 'b<ll J-n.b 

Sj^aUx Hisjl LS^JJ .(jauuill ^ 4jjlLjl ajiLJIj ASUall ^JLa ^jjjj i_a_^ <<_£ jaJ 2,^ ,. ^ _ 

.a^J oil Jjj^iJI J (Power Points "Ciiioj ^b u . J& i 


JM 


(j£Haj j£jx” j£i]L (j-aiJ j t<_jb£]| lift ^llil ^ ^Lo, ^ Jll 4jaull j j£ui]l A^J 

^IjjU JaSj ^ill (Andeya Rocket Shooting's field- ARS ) (ARS) M.ui'i 

L> uilj -lljiaJ <jjj£ 1>“J" t jiuiji A * .J ■> j jlouiVl ''1 j-a -bl.ul'jni _! (_>ali. j£j.j 

<uU] "ci 4 jJ" oj^lj t (NAROM) "^jA -o^ajjl^ sauJj t ^UJ 

&*M dla.LJI "juuUljjl JUjjj" Jj J^ljla jLij .SijiaJI CjljljaJI <> jj^l *|jaJj 

. jolt fjuljl! qa ji&lj " L-jU" _J d±ai±!l "JjA Jjluj" tiUiSj 


JiJ 
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A-Lolajuo]! j ^jaLXuua Jl j»Uajll" oLjjjulSI 4Juls«il ^ ffi 5_ijLiu3l i_j£I j£il j 

.^jjSLSI (j* 1.1a* I !»_)?> (J^ — (J^ 3 'J^ W ^ 3 ^ 


( NASA 102 Aa£j>»Vl fLOJI AJ^j <> Sj>e» ) 
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yk Sjlai Jji Uaa. UUft cjjliJl 
.(Harestua) "Ijiu-jU" ^jull 
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La jl "(JLojill jjj" ojAUa dlljiitjll oAA JSaIj .4(JjJaj jjJajVl <^ c ' J4^ 
.Ajjldai 4 i-i-^ Qx Ijji/ia (_£ jj S L_S^J * 13 *“'^ 


(S. Hill/NASA) 
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utjLU fajAflXi 


i>° lSJJ 1 -«j^ JcIauiII Jl jJiii] (iLlic. ^ajj Laojc-j <Sja1 .-II jy]! cS-^j is^ 

cs-^j ^4 ^ ^aixj (JAj ?^jai]| oLa A-xjjL) La 46^a dj^>£i - *■ 

• A.j3L-a1I aJjISI pLa-ui £-a>1j ^1 i \W &La Jaa 1 ^iajuJI J L—ixjuiall LL^Sj ^3 

mjj J C^ L>^ “~ -^3 ~ (jjill j oLa <ja 31^1 J ^jauuiJI J <^A <LLIaJI ^j£J 

.CjIjaII (JJ^Loj 11a L-JJjS Jl*J ^g-lc. <jaa1JI j£ja2j Lojjj 4Cj|jlaji£]| CjIjLLoj lie. lijju cJilllj 
fj c>j ^b>jixA]l C> ^a^jj tAiij Aau jJu <jl ^iLlui ^ill jit ^ill ^ jit 6 L> *uuiJli 

• f j^l AjaU Qp. jjjSJ! ^Ll> 

4 (*$ ^> a J J ^LaiAi *AjaL-a]l ^UUI *L«uu> ^ ^AjJaj jjiJI Jjl*. 4 jylaJI lJVT ja 

^ {Jj .(>iA*lll r^jjaVl 1 Jb f j>j (jA l*JJJJ ^1 ^ jaall &1A j! Ij£jij ^1 ^gi£l 

• J- ^ ‘bi 'j-^JU ck •<_£ 3^Vl CjI p~bl /'wo *CjI >ULI! iA, aJ Ait 0 tA^a^Ja S ujS S ^ /i^ 


J 1 ^ ' W ^jll A^jjb ujS ^ "AiLU. aJ^J " VJ bjj^j Jlaj V 

j! ^A-Laaa]l^ A-IulaLiII ^xlaJI L fl jua l£l 1 (j! SSija, a'I jJxJh tblLaj V Llil A-Ia^^La L-Jauj 

LSJ^J ‘c>»jVl ^ CiLjSuaulj dLaj ijj\ b&lj .44SIjSJI ^ J njjify I CjIj^I 

0° ^j (b*J 111 jl£ U ^iIjjSjolJjI! 6 La (jjljj .^JjSil cJjLuSlail ^^le. liioLaU **Liaill ^ 

*^-iVT L)a (Jjila J ^jjoajuo (jC'J tllo AjjjSII t 
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«* ■■ » - 

l ' ^jj-Tunj (_$illj frLajoJI ( _ s i c. ( _ s jJaxJI ^ il l (_jA 

^jki.,i’i V liit oiuiij £ojjj Igjj .^La- m il ^ f .jiJnli l&l*jujl (j> 'xu > iH i i4j 3 (jluiiVl 


• cjjjJI t£Uia 



‘ jV' l3_>® [Milky way) ^f jLiislj om ® 

- "jl j* liljj .{!' _J Sj^JI) (Me Naught) "cj jj iiL" _j ( Comet) t_ul»ll HoJ o^j 

(M. Druckmuller 
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t >j -(Chile) " ^ (Gemini Observatory?) ^ Sj^. 

o^Aj .Ija. L>0 jl'i-o ^gJc- Ia(J ja-uUJ lilljj <£ja* <jiil ja L_lj£ajuiil! lift 

(P. Michaud). a Jaa^l! si* <> ^jj U£ ^^all ^ 
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^ >"^1 {jjjjla]!" _J aLajoui]l Ijj^ a-S_j^j-a J >«*l t (jl ' ' ■ a J (J^ 

.^jull uSt j£ .sJ Je. J^U J&\ SJ^]l il«J ^j (Milky Way Galaxy) 

.Ia^)J*j ^alc. <■ j]l 4-ba (j__)*JujiJ <JjjjJaII (jl 4-a.4 xi~k j aj;ll£ aj^-oll aifc_j 

."^juiJI (jjjkll" eja^ol (Spiral arms) 4_nljlll ^jiV'" ^ <ji W4 'j£j o^'j 

(jli liililJ .(_£ ja.S/1 SjjIaII (J J^Vl jajiljll tjr* jUL (jx jiaA j ^oJ 5 ^j£ j£AI l^k. j 

oAa JlJ <Jj*aJJ -UJ^' ur* ? ^ C> J 1 ' ~ L^W 5 ' L>^ 

..* * -fSj J\ CijjM\ 

: ^jiajull JjSj lilj .(jj-Ax <~JA! ^jLu^j jULAI <jl (j^»j c —(^1 

&j£AI elajt <JS 6 jL=kjll ^^Ac-j $A ^ jj-u iJ-ajll ^ JJ. 1 ^ cJ^ AxJ ^j 

.(J^ojll )\ \nn JlJlxJ l Q» jJo C-iVT Al£ylj .iJJJ UJ$^ ^ *^Aaj^ 

(JJJ £ jl JJJ (jJbjSn ^^Ac. dJj^xAI (jjiaAU I^IIaLLo ^5^11 ^J^AI •^G' cA L>° ^ 

V o % * Jl ja* Ajjj V] ^jWuaO V A-lJajSfl 6 j$l\ ^gAo Lo (j^o L)e^ * A_ijLgJ ^1 Ajaua^. 

.^j^vAIj tillA (jx> tAaiia 


.^jujVI ^ dsljl^l^.1 jj^-o l^A£j 4 n AjlAll c-j ji 1 ‘ AjliA^ Ls -Ak A 1 u^*.’^ ( ) 

f\j^\ Jaul JLj ,<l £jill l^julJJJ 4^jaJl! c> CjIjUU! UJbj C5 ^j ^j <jj£U P.UJI jLxjj 

jl ^Jjl^ll 1 J (jAall (J£jIi ^ 2 kJjj .^jUAI ujjlaa]! c 5 (J^^A 3 CP" ‘ u .V U * J W 3 

, Ajj^ djIjL&j ji jUc. (j^J ^ dilc-l^)3 
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<i* lilli (jj » . l uo tljjA jlj (jl Jlljl jljaVI Aaj jl j : S Mgalfe <aaia. 

lilii (jjS^u! o.l=Jj A-aaJ S^l j jjiluu ^ ^J »4iui i_iVl 


•(•-^■^ O'® £y* ll-alfr (jauiAi. 3*JI ^3 _j«a Tlmj (jl lii. j 


JtiBlill 2 Ltj«]| 0 iA (> 

1 j£>* li-c (jbj 2 kj <-li£jSJI I^jc. j-o^-q 3 ( >uuill :Y 4 -iaJ^ kLhk 

1 

i* 

: LC.^)jalJ 

* .a^LuJI ^ * * % % j! 4 <jjIj (JS ^_3 Y o * 4 \ m 4 


*C 5 ’^^ Jj^ JJ-^ UJ^ ^ ^ % ^.juua .^1 ^Uadll <jU 



(NASA / CXC/ M. Weiss). jjSJI jAJI "^1 ^jUI" Sj^ 
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A Roadmap to the Milky Way 


[;ar£«Bt;*zi concept) 

NASA / JPL-Caltoch / R, Hurt: [5SC-C«ltoch) »bc200B-10» 


U!Ac.i (>a Ujki j\ U3 jAjIj ‘"<^4]' s j ^ q±& ^j^ jj ojj *- 3 


(NASA/JPL- Caltech) .1 
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(jli dllil .l^sij^jj Iajj^oj V <Lkj^l 1.12k. 5 j±& ^jaall q#j Ulu AiLua-all 
UnJ L-LLu^l ^$A ^>1A^ . ^LcC- JjP 0 »CjliluuJl (jjjUil 4(Jdx]l ^1 4 

. <Jj l,Au Jl ^1 (J-JJ jLuSfl (J^LaI $ ^-fiuau S.1 *.j 


^Ualj ^^jJaJI (jli .(J^IS ^Ic. I g . a Inflj AiLuuJl ^^A 4 jj j 

VJaL ^1 Ail^ll ^ dlli^j^!) Sa*I jll A^Uill ^ TjlajLS UiJl r * * Jl j* £±u 3 LS 3 la <c. 

SJjC-j LIaJ JijJij Ajj^jS-uiVI jii jL uill (j-c d . Vi^ x n <C.j^l o JlA J . jlojLS jLiL (jx jil£l 5x.Luall J 

(jL Laic. .<C.jjaJI ojtuJI $J>L 3 ^iklujj dljl (j^aja Jc £fklL liAj 46^*1 jll Ajjlill J $jx> ^ o % 

. ciftfl Jlj*. (*Jjj ^jl^uilj SjjAiSjai'yi (jjj 4iL.ii <.11 


4_u\jJI J IjSajLS Y^V^Y is &, f.jjJa]| Xc .^JOI ?4jjjjJal! <iuJI J tiltjxajLSJl Ijjjj 

Y £ X UjSj 1. x<uLl. xmvn :^L11S a^L^JI aJjUJI tdlLj .*iill Je. 

j& jLLJI) dit jLL c \, £ “l jt 4 jl«_jl^ ^£1. ... ... ... i_ujSHL <_$ jLulj liAj .L»jj YY © x 

• tj ji^-i 1 jl 4-lt » jl . n l ^ . jWh i n V jt^L« L5J4 Ls£ _jAj . jaxjilS (ujA 1 " 4 ‘ l, *‘ > 
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jl) .i iL all q * eLiaall ^ djli U.a^l l jl (Jj^^ L(4^1& 
'Ajl j jjJall ^jjjuuoSI JlC-LjJ ^Ull (j^ dllJ^-^l (j£H J 



"(J^a" ^jl_iJaiSl L-Jj £joullH 5- IojujIjJ 1-cl£^ ^ qVi'V .a l l L-jl^)^all (j-<a 

jl .A_ijjjja <iui jLLq ^ r ^1 jrk ^Sjj Ulujj ^LjaiSI ^ (JIS-aII Iaa (jjj a j^Lalt SiLai^l j . (Hubble ) 
/ NASA).k& QjJa <lui jUL ^ r ftl J) wji-ulill c> Sjj^ll CjI j^l) uj : >' 
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<wl!l j Lqj l_jI^1ui Qjias* ^1a QA jjLuaJI £ jjJaJI ^uJajj Sjjj^aJI 

.(NASA) Ll bJa d LS ^ 0 L >^* U £ j^' l J a I 0 li'a% 1 La 9 .til V^JJ 
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i jin < mi i 


JJ •Sj* 4CJa]l jl 4<lo do *Liafl]l J AikjJj 4 A-!j£SIj ^>vl l 

cilLojoJV' _J c ^-ojuuJI ^j]l 4 JllLoll (J ^* 1 Jg«J ^ 

1 ,12k >j»; AjV cillij al^)i V U^Sj 4 ^>j£I oj-o Y ® a JafS 4 (Jj j^ o j u aI I <j-a j. 

J dla^^Lo qaj .(jJajVl (j-a (_j^jliJ' eLjaill ^ <u>^a ^ CS^" -W 5 

liljaj U-lk-aj OaJj t (Big Dipper) ^ JJ^Vl UAill" 4£.jAa-A oLujuJI ^ jo>’l\ l 4-fe j A>„ all Ajjj Cl*Jalu)l 

(_£ JJ rv _ J ,i.I l 

Sj- £ i ( Aldebaran ) " jl jjSJI" jJaSj 

Lot . *LlJ duJ ^ G \,jc* A» JaS 

£A% aJJ i (Antares) Vjkll 

■ Hu ji^i Ajujj 1 % * ^Jl \jC> Axjj jAj 4^jjo-ojuo1) 

jVl i_Lij£l tpUbyi (jJb jjSV' 

"jjsVi 1 -iisii" Sx. j^-v <1 ^ wr 


i\ 

> I 


•n^> 

" / 


BjomevoKteren 

/.! 

»■' „<^“'" 


tLjill J ji 




Arcturus 


"^a!^)]i lilLajual!'' ^au 


K 

*N* 

Ka/lsvogna 


v / 


‘J 4 SV 1 sjjSI 1 jl I’dJLS <4y 


>.... # y 

\ * 


M 


Jomfruen 


(& Ji) 


Ija Y • % • Jl^ 0jLS Jjjj i(Canis Majoris) 

.Uol£ dui £ ^ * * lie, Axjj ,^)ja-oxull Ja9 

£JJJJ "^e-alj! liSLojuJI" AJJJJ I 

^ojuoJj y'jjSSfl i-J^I" SLojulaSI A jaVill ^1 ji 

.Sjjj^aSI J j& Lo£ 4 JjLS AjjC. U-Jajl 


JjufltS pLojuj J cd-iajS/l Sjill (j-o JLuill 4 . a^ i l l J ouLUil jAjj ^ j ^ > - ) ^>^^1 S- 5 ^! ( ) 

”^^ 1^1 “ ~~ ? ajjjusall Jajlj «^l Jl U^ILajjJI AwjS/I Az .^ J 
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<A\ fcjlLJL (J^l J (I» f3 (jill jj&l jA " jj&\ cjISII" ^ 
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(Antaras) "<_i>11 ^ 

Antares 



L. 


(Riget) 

I licjel 

(Aldebaran) ^ 

Alciohnmri 

(Arcturus) "^c-oljll <ilLoUr 

Arcturus 

(Poliuk) "J5 jA (jij 
Pollux 


( Sirius) "AjjLull (_ 5 Jauill" Sirius - 

Solen — 

(Sun) 


.sjjjSJI SjjULailj 

(T.Abrahamsen / ASRS) 
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1LJI U>2Vl 


^ ^ U^JJ ^ 9 " J* jjiakllj ^^ujlaSI il l ^Uaji! jA (j-a l-ul Jd2k LjJjSl 

(I) ;> uj1a]| "^jjkia Uli'j t'^jjIajS Uuja^jjj'' ^aill j* jjLc ja j .( Centaurus ) 

cA> ^ J^wall jJaj!) "{jajjJajS jA ^Uaill 1AA ^ J*uuJ)l\ ^?Jl!I j •(s-s)j 

O^^l l qa C-ftAjJal Aj$ljAa] A^k j^j .(2400k) JaSa ^ ^(jaK T £ ♦ 

jla ^jJc.J .o*Lja] Ajjj*-<dl ^jaAl) ^ixj Ja l .laJj Ajj 

. Lu^)Sj 



:^jlxA <iLuuxll 6 ^Aj 4(jiajVl <j-o AjJjAa AAui £,YY Jlxj ^^ic. £L "^jjjjjiajS 1 ^juiSj jj" ^‘t\ l J 

oljj^ill *jAa]| J ^ liAJ .(!)>« ji£ jUU niY£ jt 4(^)jLaji£ r<\ <m oy\. 

\ — \^£TXA p IjC-l (J* ^ajJ t QA (^ilajl Jia <jj£j (jVI 


'^ILJI" ^ AjU.VI asu jl JjU ?I1a Ja I^a jLjJ) jljjj Ali 


J^OJ 


LS -9 O' 4 A .Uunl l Aj^la.j 4^jaJ Al£Aj qa qj&a ^^>*1 ^Uaj ^jjloVqll jl t jjiajiS! (*) 

(jL-tfaaJI ^i‘n*i> (j-ft (Jj-taAu (jJj (jc- 3jLc« ^xuoJI qa ^^LaVl c- jaJIj AjJ j iA-uUjJI jjJaLuiVl 

ii .. tin 

A_i3 ^^IIxa]! ^)ifc-ca]l Aa.jJj .AjjljaJI 1 £ ; ia11ia]| pic. ^JliujuoJj ;AillxoJI ojl^pJ! AakjJll ^jjjULa jA "^jil£ qA^La' (*) 
(^alLuill \xlj) AlujUL ^ Jl Ajjaij pjJ)!\ ^la.j .^jla]l (jjaUiAll wr - cJj^j 

w^ll cjiK o-yu ^ SjljaJ A^jJ O^SJ . (n * V-UY £) ( W.T.Kelvin ) "o^ ^ULj" 

*lAaa]| illuil Jj AjjA A l ut ul j Aijxjj JjIjIaII ^jojLiLJI j& j "^jjj jajualui" ^jjjUiu fjk 3jl jaJI Aa.j^£ p jaall Sjl ja. 

,"p*> jiall" 3jl^>aJI ^Ui (J jUI ^UaUl p^ji U Lou! Aij*jj 4 (Anders Celsius) 

• <j^j cJ^j J J] ^aaaSI qa AjIxjjI jt tAiDUaj! (jjj Ajlajll 3j3iJlj jAall jaC. \l«^\ (^*) 
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a*j Jk. £& ^ j 4 [Andromeda Galaxy?) s jA' ^ ^1 

. Ajj jjJa A-Luo (j jaLo Y , © 

Uii liAj tA_iw JjjL Y,o il# lljl] jauJI ta jS jj£j <fjJI sljjj l^i* jal^ll 

* 

• flc. (jjjL t ,0 AjIc. cr ^ax ULij 



^Ij t^jjkii lilt ^oall (> (j_Ai ( Centaurus ) jj^' 1 ' J t'jjkiaH" ^Lkd' 

Ajj*j-ia Aj^Ljal ^=>J jA (jjjjiaia LluiSj^J Ix ij J . 0jjj-oll < _ s -3 (jl*-aill lAlAijj (jLiajJI LaAj .(jjjjjJajS \jjj 

(Af. Lorenzi) .^JL aJI jLU jAj <o all ^ aSj^j ajj^j (jLu V Ail a^ja! 
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j (jjxjjuij L-ijjuoa AcLuJI ^ I <1 q jjuoj 6jLloi j>j3j (jl L ) ^Lla]^ AajSa 

0 * ^ V) Jx-aj tdjli 4aJ j!) CiSj diiJal jJ J . Jx-aj 4Lui jjaL £ V ^ \W Jj 

5x.Lii V V1 * * 4c.^JUOJ jJaJ ^Lxiaa 4-£jaa C__£jj CL^IaLJ j\ JL*> ;( Y) 4jgJc. 

.4LA£ 4iui ^ 1 A A * * 41^^11 L_fl jjuoS t^aJi]| alaut ^ 




(^ ) *Lla1c AJblaJt S ; »ua 



rif.-M 


£ V ^ il l ^gj] d LU j (jjxLoJ L_flJ joiS 4cLoJI I jl*jlj£ 4l<J 4C^)ja)J 6 jLluJ JjSj J CLlaJaJjoll j] 

.4lui ^ * *^xj VI cJj-aJ tiljli 4^.1 ^)ll diSj dlixJb! jlj .(Jjuaj 4Loi ^jjjLo 

:(Y) A^aIs ^LlaJj S,i»ua 



If you could borrow the 
space shuttle, which typically travels at 
a velocity of 27,600 km/h, it wood still 
take you about 168,000 years to get 
to Proxirna 
Centaur. 



4 ( O 4cLai j^Sk Y VI * * 4c^yxaJ ^iLj £.Lja3 4_l£^)a> LV ,.1 (JIa, J 

• 4LAfl 4Lal ) 1 A A * ♦ 4 C_fl^jui3 
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<a^UJI jjj Sj^i JiSVl ( Charles's Wain) "JjLi aj£j* 11 

i—J^JI A-C-^a i^ o (j ,o L »* O' 0 <C. j .a > . a ^j-a aj^. (_jAj .(jAill (jjjjj£]l 

^^axj (jc. (jj^uj ^aljll y ^li to^JI l^a*j <> <jjj5 jA±i p jadll a A Jt <jc Lotjj .(Dipper 
ls^" £fL5 ‘( Alcaic/) "^jlill" Aj£jaJI ^1 jj ajI^j y (_$il! ^aJJIj .a-iuc. ajjCjI jiuj 

4_^^3 4_i^ AA ^ujj (Mizat) "jjUP t aJUI a_^| 1^ 

. jxajhH jLlLa Aia IAj. 23 AiLui-a \ (jl j 1 2 nj. U 2 n.. ^YY lo$iu -IxjII (jj^J ^ ‘(!) JaSa 

(^gjA j jia-al , ~>^ >, ~>> ) (jft a_)Aj i(Dubhe) Aj^II _jA Ac.j) 0 '% J a^A Ifi_ j1slui j 

' & ‘SR^' - ' 3 AAui ^ « « J*j t _ s iC' ^Ajj (jx (^j5l a ^y> ) i & £aijj ((j n ,d j!a it qj&) (jjlll 

£Aij i(Riget) ^ ^JVj" (Orion) "jUaJI jl t'VIjjaJI" ^JJ ^ ^=U £ciaJ ul 

I ilJ 4 ^J^Axull ^ 6 j-G <*—ill j)J-LuJ ^llJ J * j)-G LlJ jSU 4jjjjJa ^ * u *1 ^ * * tlxj Ic, 

C5"^ LS^ C-£^J 6 J (JjlxJI ^A^j\ il l LgI .Li* IjJjlj! (J^ul 4 jS/ P.I^Xjuj (jl 1 jjlxfl 

SjUc, jAj (Betelgeuse ibital-jauza - ) ^^Vlj^JI c^" J cVIj^JI ^.u" 

ls^ u^ ^ x ^ •^ c> ® ^ A -^jyj i{^Rod Giant} "^>-^1 fj^uu^ < ^jc. 

(jJajSfl jS ji p Ua^Urt V (JjoxjuJI 


>j) "u^Uaiil" Ljajl c ^uau ^1 i(Ursa Major ) j^Vl c-jaSI j<; ^ (*) 

jl ^jJalj]| j^j .^xajjIIj <iixa UjIaxajI <4jdalui Axiwj jj£i3j 4 jjjjjSH Aijjx^ll ^jauJI (j <A <£-JAX4 <U£^a]| J 

d^A l_j]Lu!j tL_J^)xl] SjjA-a 0 AA Cijl£ Sik 4<Uj^)x11 ^LojuoSU <j3^p. <ax.jj AjjjlxjVI eLujjVl 

Leonx ) Jiluil£ j jjJi iilL» jAj jxojjill JjIa^ ^ pLuaiVl gaa cAauujj .LuUjaij ^ c-jjxll c-lijl AijxAll 
oaa UU ^aII jA 4jJ dij^ 4 , ' c/ £lfl]| ^uujill" J i(Alfoitso x) "j^t*!! jjou jill" ^ 5 -gjuuj (Castile 

• “" » L u . aH ^ 4jbaul\j l_j£I j£Jlj ^okll j ^jjuulll jjju ^lll (JjlAaJI 

ufi jAj i(Bital-jauza) "aljjaJI Clu” y, ^jxJI l^al Betelgeuse (**) 

.’’^.jiall “ -(Oriotl) "at jjAt" ^ JJ ^ taLa^J) 
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{ jc. 3jIjc. ^ ^ ^Pleiades ^jaILI cjUj" sLajouJI 4 u\i' l Ac. j a ^ a I I 

> c 

fijiA ^xjjj .Jjill ^Uujo ^ aJj^joxj (j jjj 4 [Star Cluster*) J\ i" A\^\ kc- j^y * 

11 \\ \ W ■^ ll L^jua^jJi M i A_iA^Jili djLc.^ ac^aII A^^ac^aII &*1A ClulSL J?AJbai £ £ * Uc. Ax« j) a;va\1 

L-iSjS LS \c. ^ja3j udjl dljjj^aj jl u&l tAjUjlall cl^^LpJlli <jaj . ^ a- ^ a ^Ic. £ * * JLlA Ajj^juilll ( Galileo) 
4*i^ ^ j j- 1 ' ^‘n,lij\"' i^liLojj (Laic a.lal "a nu'l Acaajll A^> J| A ,?W A Jl aiA Jja. jjij 

d&li jjjoifljj - aj (J^LozkJ A.a^Jj 4 a%Aj jAdLaJ' ^_j3 lJi^jjj liljpS 4^-cajSM 6 ^jJoLia 

^Jj tiljlSj Cjlj^SM" ^C. JA\ A (jJb jSfl C>° cJ- ^j ^ ^ (J^)* l ui. ) 

. AjLuJ £ £ * ^jJaLall 



CjLjUuJI ^a Ia*Lu£jjj ^ja>*i <c. j a > a '.[Pleiades) ^luJI 

[Magnar Fjortoft) .k£ Ai^ £ £ * ^1 b& a*jj .a^IajiII 


Pleiad AaI^j .^jau J] £Jja>t £+» (J ^1 4 ajLjc-VI SjjL^Vi c> jji.U ^1 Pleiades ] (*) 

."^^joaH “"^.Lijuil jl Ajuuoi (j^A hilc. ^AJAc- 4c.lauiS/i jl (jA AaILa Ac. j a -^ a (..g-bj Aj^ jW i VU 
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JjLS 4 jjc. Xc. y^A Karls vogna 


Alcaid 


(A lea id) jjlill 


sit V 




(Mizar) jjUl 


' W # 

I 


Mizar 



(Alioth) yy\ 




AlOotlh 


(Megred) jjA ^ f 


Megrez 



(Phecda) siiill Rliecda 


4 


s 


V 



Dubhe [Dubhe) 


ajaII 


/ 


« 

( Merak) ji _>*]| Merak 


4 j -a ^ l' l (— oi l t L_lJI" <C. j-aai.o j! t"(JjLuo 4 j^-v A 








B 


( T.Abrahamseri ) .U1 2 : , : 
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A alia-a L> ." _j\ )•>.!' <jSjS" jl 4 ( Orion) Ac. j<r^ . oi l 

41 jLuU ajy*al\ ^ VI VI jj^ll diu" _jl jx^VJ (JjLail _^Sj^Vl i>a\ l ^ v>ll l 4jJd ,(jl*-alll j 

(Magnar Fjertoft) .JjjaJI "Jkj" 4I1WJ »j>^JI JiJ <ji <ijjll <JjUI ^'j 
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>jaill Stfj Alta" 


AA-ujLi CjU.Iuuq A^.jJ eLjalll ^ij . S ^ oluix <SU-«aJ Cj j^ajj a] jJ c-Ljaill 

(Jifill o AA (Jlo . <j^)AlII diljLiJIj ^jLaaJI ^yA L-jl % ui'Ij A_1iLq A^aiLjJa 

<>aa ajjj UaAc. ^jaJJI Jjjj .ajjUJI j! t( Staller nebulae ) "^u^l 

t-J&SI j£ ja Jl! aII J] lJuI£juj L-jiUkjj ^aLJI L-jAUkHI jjjb c±^j j tAjjljJ 

^ C£jj-^ IAjj Ia AAc- tAallc. Sjl^)^. <a*jA ^"Is*. Sjl^Jj JalxjJajVI gAjAjuo 

JJ*^J ^P^Al3I AjUujJI JjSjj jU^-Vl (jAaxj .a]j Aii ^AII <j] : JUj ^UA AAc. 

. g aV jjl CAjA^k ^aHI J^2k 


a^->q <j\- 2 kxJll a aa a-iajojj jSLajj .^jIauJI jl <.(nebulae) cjUI^joJI &aa <Jlal aJIo! ^jajj ajjjuslll 
JldJ Jbjjual lj aIxjV> (jojUS iy.ixk.rtij .( Stellar nurseries) SaVj 5JL-a" J 

lillAj — A-Uj^Aa Jjio ^iLkAll AjaxII AIaj jLaull ^JLc. ^^ll ajjjuall . tliljlauuJI a AA 

.l$j] il l L_J^}3 !j (JjjlAjuJI ^jjj AiLaixll L fl* x An ^i£il "" L . luia3 JIU Jjy n 


LiAAa.1 I Jx> jj . J. ^aU , 1 1 S jA C_jla ^ jj^alA*]| dAj^j jjj (JjAaA ^gll dj^-lill ^ A-JjjAI! clL^lio]! 

Sl^All JJsuAjl L -. i U j. h° I Aallc. <sLla d)l A CllLa-Uti^j ALSU ^juaLixJI dAjjj i qA^ AjA j jLIjAjVI (_£j_^a 1I (Jc-lAAll ^ -n i nj 

<k£]l UsJ JillJ cAjjAII Allft\ ^lal ^1 ‘Aj^IAjlII 6 Aa Jlaj 4^ AiUa 

l j\xl\ gJLi ., \ rx* jaljJ IAI Vj ^Aj V 4^a.L»AjVI Ltl-fiAll 4 c£j>^! (JC’lAAll QA jsJ)I\ ^ jAll Lol .AjjUaJjjVI 

UJ^J J jW - ty J U^JjA^-ll J^» tA ij fl Tkl l ^>j-all*JI djbjj ^Ajj tillAl t^lijjVI Ajjli Sjl ja. dlUkjJj 

C$A]I jA (JclLill ^J^l Ia^J *SJS^ A-iALc. AiUa (Jc-liAl! IAa (j-a Jllanj tl^la Jbl ^)x-<alAc- 

• ^?*JA^I '* “(J J^Vl ^>?A]lj (JauuII ^ 


l*l.W 1 
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ajj^j (AjSIs) a -1*j Luj . jliilj jLiJI t>» (>aj3 4 j (J j ^ .ejVjM tlii^ ^jl 

.(/V4S>4) ^ IiA jj£jj 



. jr -.\ i l^a AiXac. 2UL-a JLS1I ji (Eagle Nabula) j«sS Sj>— 

.(NASA) .ttpaJ 
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‘(Stellar eggs ) "^Liaall ^1' eLolc- 4^ Lo {Eagle Nebula ) ^ 

L)J—^ (j — l ~-“—C-L ja n j —*j!I A Ja*j £ a £. aajllj ^ Aio 

.{NASA) fij—j.w 
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j ^ ill jljiJI (j-a jUll (j_j£j iaS)} j\\ du.1 



.(NASA/ JPL - Calthech/R.Hurt) 


LjUal 
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(jiajjijj .3jui jLLa 1,1 tj-a La Aia ‘(L$xJj5j —) " ^ -. a -ata l l |»Uajll" <jj£j 

jj*a !)L-a! jjlu jUxil I La j jLiJIj jlxll (_J-* ^jAjui t>a (JjSj ^ fUajll (jl 

u'j^ «iS qj& ^yj ^gJLaJI <jlfLi]l (J* AjjLg L5 i& t4-AiuJall AaJ jUwAjl 

dil ju jladjVI axjj c(Si/per/70v^e) ^gi A a\^W pjaall ^ J-^jI c> 

SI t * v wti ft^5 L *y u } l acl \ 1 Lt^iU ^1 Jjj A \\ ^ ,A\ ^IajSI -1*Jj t lnC »l t v’l l. J l Aj^jLi-ll Ajl\ i ni l 

lalJ JaC-Ljauill jl jaLuAjj * 0 jl^) 2 k L_lla]l ^ r U«o t ^jIaJI cJ^W^I 4 TO^ J 4 

. ^Sjl^pJlj ^IjuluVI <^9 ‘AjJ C5^ J * UM * J C5^ C5^ 

4oh^a j /^£Lol S^)jllL<i A-ljl^al]| ClAjLauuJI g)-o tjli (■ ** vW j fl^VjJI 4*n.W (^^iAiatSI 63 a 

U1A\ o3a 6^ ^Uu^jVIj <>^14 cLsIju oU^J <> 5^ l£j 

.^jjJI L^i^u ^^HSI AjjLgj]| t_jSlj£il (jj^il 


l__LUUua 


BJ iji r ti ^u-.j Ifljj A^UuJallj <*&A ^ <. inJil Alta 6 jjjx. : Supernovae (*) 

jjx Aa^xil <jj£j Ajl-pk. c-Ijj! . jxjlII jA-safij ^LauJalL J^aJJj *L**aJI ^ 1 < fl> 1 J-^3 ^ *^3£ 

lUsUj] _^alj*il aJA _}JQ*Jj . ‘cl^jj^lj c ( jj> > ^ Vl j • L& - J L) -6 (J^Vl Jx-aU*_ll 

UjjJa jJjjj U^*J UJ^AJ is^ (J^Vl j*-flU*ll ^ jaIwUj -AjaJI S-iLoS A-lxuLoil 

so**^ s j, .iioiAji ^ l x»t l^o^aj Aj^£-a ^j ^ ^3 IajqI Ajjjjilj Aj^Lo ^5 eJ^iLuif ^I^^W 

I^Aj . ^jU^j ^ ^La-ail ^xj ^jAjuj 1^-jI c iHM S ^S ^^g-s^-iil cb^lS (j'i^ 1 ‘^1 (j! 

£> jat <^\ o^\ <JJ^ I 3 U 
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L_i—L_Uiu]| jj j . ^ x ax i i til l ^ Ua . 'l l A-A* ~ ■ 

(NASA/ FUSE/Lynette Cook) .lia^ AijSUI u^l <> Lji J \±u U^j ^IL. J\ 
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jLiill J jtiJl bjjlsLSj ^..u^ul t ^Ua-lll (jj^- 5 (> —*' L-fc^ L ±> 


.AjI^juJ! Sj!^)^.j es^ l> aucu “^ U-^^J 4 <J^*^ J] 

4jI jj^I I ^jja-cjua 11 L$ ^sSl\ (_S j - V^ .a 1 1 (Jiij ^ ]| (Jja> sjji!ii*]l LitaJl (j-o l_i£I jill (jj^jjj 

(Plymouth State University).^ 
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jmmtt djjJ 


(j-a jliJI j Q* Ajl -\ LI I QX> tlljjSj 93j 4<iui J-lLa i , 1 ( *JLu (j'yi (jjLOjill j'lr- 

^ £-?*^ L-^jc-J J \ j£ jJI Aaaij Ja&Ljajjj SjU^otll o9A *1 jaj <_l3Laj j .l$lii -A.. S, -aJ jUijl 
U"'"'^ Llj ‘A;iaLa9jYI (.—LiL&liJl I_llall ^9 Ijlij tAjl&ll Aj 3 Laj 

• C j9, t g 93 | )|J 


‘"(_SX^' JjSjir' -liijj fc iiUg n . ij 4_ijjui A-a9lI]| ^Ic. CjIjLAJI A-uujaJ 
(_>oauiJ 1 99xli Ia9*jj .Ajj_yj3l Lli>Lc.li!ill L_a9jjjj Jl (Jjajjj (jja.jj9 ; igJI (j£ ^llg'inn La9i &j 

t'^1 a}j^j 9*jj .[Red giant) I gL>mW LS ^ 4 jjlll U*j ifdOZj 

cjSjJI lilli ^ .llajl o^j^' Wjj 4( Venus) i jAjll j t ( Mercury) jjlka <_£_£ «V»j i_i^ 
<ja.jlaJl ^Llail jjljj JiiU lA^u, 3JLaJI 6 9A .<jYI Ajlfr ^ Lo-a j£\ %ja X© • (Jiuuill --- 

"A_nSjS AJ—a-ui" jjSj t_ij—U! (JjL-asuLu! ^1 AjjI—slII 2iJaJ| 6 9A -1 y\'< qm )#. ja. 9MJj t jliil ^ 

.(IWi/te tftvar/) "o^S/l f JSB- oj^SAil! <u^ ^U! edill ^ ^ la_, t (Plantary Nebula) 

‘o±J «Ujjt I ^ JS- w fjiflj 

Ojj^' ^ukll AjjLiaJI SjjJI ,-A a9Aj .(jjlaJI ,> AjM CilJ_»La]l jl:u , Jc. , 


(J!lo (LujuU 


i Aj jl. jjj£all J\ Ja&Ljaa3^ A-vj-v aJV^II c _ 5 -Li*J AJJJ& A^K 

Aiiii iij 11 (jitjSii ^gij .s jI^ojjV) Ail j! a , ^aj 

“ - (^jjl 
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AJ.Bryant) £&&j .-.a/.’ l l l 0 /^qLl ,J\ '^i ^ jj fc ^n J 1 



(<NOAA / T.Abrahamsen / ARS) jLLa 1 £ JbU. aU=». s jjj 
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CjljLia 4i^\ Jb<_j 


L> 


J>LA 




JLLLuJ 




JJL 




( T.Abrahamsen / ARS) (<_>^jVI Lujj «s> j3l oJ-Lc.) l$J 
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W <> % ^,A Jc lUja^l nsj*l ^j . 


JOUU 


^J-LUUudll 


AjjjUj . u ^<uill Jja. (sJxa =) a£1s ^ JS AdUi jjjj 4ija.j .aK ^Uiil AjJSII 

diljLiLall jSi 11 a < —ul^ (_g.il_j .l^jSLol <_gS <—i^lj^JI U'’ , '' , “'^ 

. 5 ^ 4 ja diLSjjSj 4 jLaalj (.(Comets) * "diLiis 1 'j i(Asteroids) * ^"djLSjjS" 4iu <>j jj-S 

i^jj-ailJ t|_pajS/lJ 4a_>& jllJ OjUaC. I^gA 4(_>u>sd]l ^gll L_1 J&l tj\ 44jJa.|jill AajjSH dj£l_$£ll 
ioj .U-i Sja**- ^ J 4dij^l «_jS 1 _£JI ji I (Rocky planets) <-j£IjS»" 

J^j i(Jupiter) ^jLixll c^l s j±£l\ (gaseous planets ) "djUll ^IjSlI" ^ 

aj ^jui <_£_£!! ^jUJ Uj^ .11 Jij .(Neptune) Cjjvj ‘( Uranus) o*j>hJj ‘(Saturn) 
jSlj *(1*^13) b£j£ jj^iaSI oj^l ljjjsII ^Ul .(Pluto) "jjjL" ^>JI f jail 

.j»Ja i_i£AijliMaS dfrl sjjjS ■!$£■ 


si& (j*j .(Asteroids) "dUSjj^Sr (jj^dil Jja. jli» ^ °j j» ^. uLjaslI ^luia.Vl o* dljUL jjJj ( ) 

"_n j U dUSjjSlI si* (>oj -Wj -W=^ fl^ '-r 1 ^ (J-^ 0 ts^ L» dUSjjSlI 

j.Lua.1 dLilull J i. 1 g»*l' j .(Comet) "vil*” dt£j j^JJ U> Ifrdj ‘oK>jS/l (Jja. Ifcjldu hVld dill j Lo (gjll ^La^Sfl (gAj 
■. 1 ^ dll t>j . jljll I_i_p. JL5 Jft dii -U ^ AjtSj cdialla tjiill tgi cjUdj c«.Uuji 1I (gi tsji ; ^d~> 

^1 ^ill c-iSjjSII ja j 4 (meteorite) 3JUJI oIa ^j cl^aJajj ^glc. Jal^uj (glj diLidllj 

A yfy i (_pajVl (gi jia- Ac-lda ^3 (j jiudj j tjjsu Jjj idjLalj^jLS A*^aJ (jjj l^daxJj 4(Jal£3L (JJpaJ 

^j^la AjjLojuiil i^jC- L_jL<UxkiA.ll o^A ^ ZfcJUuU 5 .lg-J 

jJC. — Luj — l^jl] CiLfta. C5^ JjA? llh cJj^ klsil xW dlUjJajll j^yaxJ *^j3j ^c- 

/w Adi oJ A_uUaJ^ dlL£ \A A^.J J cl^_l3 (jjj C jU^ ^J Jj^ ^ t—ui L^-^ 3 

.»! • -l^ 4^1 SJ U ^ CM J* & J ‘«*M J ^ Jt * 
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LAS CO ) £ja Aju^aJI (,_ &\ j^U sa^js j > 

c£j^j .(SOHO) "j&jJ' ^ ^ula S I AjJ J^l ^Ljaill jj £SI aJL^j ^aII (telescope 

£* u ^j ^l^la 

* Jl (j-kLAjulSI L- A2k L™1 j£juoJj3! (J^.1 J A ^ 

aJo^^La ^ ^-l Jral x a \ j . (Ja._)j fc(_£tS^)A^llj iJjUaC. S^Luui . ^iajulI] Ijc A lua L_Jj jjoiS 

c> j^I c> 5-aJ^xJI djL^I AJt-wXo o^j .(Pleiades) ^^iSl 

L>* C5^3 &Jjj-^all ^ 6jAllall A-iiaVI Jajla^ll Lol .C_i^UJi (j-aja!l £ I ^) J ^ ^ l - ^ xi II ^jj4Aojo]l (^0^5 

.(ES4 /NASA) .2uJjll lj^l£]| 
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(NASA) .giljll £* 


A IujI 


1L0 t_LuU 


] 1 ^ ‘m lUjIsLolaII ^ y ^-1 ^ j 
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gdiOmtl 


[Mode!) " Ui l>a j" J Ui£^ .k^ i_d vjL.L ^uill f LkiIl J j j■ ~' j r J 

cJ L >S u_&a .(jd ij* oljLL ojimc . JJ 1 J) 10,000,000,000 l ) ji-ual 

£ U Jj A*-U tills J J^all jjiJj i^jjill lijjSj i jlJ-a 1,V <1 Ja Jj-laJI "^Jaill" liA 


jlj tSjjj^ll ^JLsjJI jl t"OjJ <-iij=J" <g£la 
UJjLl (, \W Lag l^£La ) & ^ \cl 1 go \ 



^ (jjiLoiSi (JjuujJ! Ld . (j-ojV I (j-o dll jddd 

-l^d ^ uaui IIj jiJj ^IjaVI ciLaJ 


AJjuoI jj * (J j)LX 


V Q ^-11 5~^* (J UXL k-itlll (JC* 1J J t ^JUJ ^ , 0 ( Jupiter} {_g j uL ttll JaS Jj J;--; V i^ajll' 1 U (_jLa J 

(Neptune) "ujJ’j (Uranus) ’ J J jJ"j *!>. 1 o . ^ (Saturn) "JaJ U 
US t jUjLS £ £ . . Jlja. Jl» i \*i i^yiAxji 11 ^ ^jal U . Jl Jl! Jo I'JL. £ O . J 4 r.. Jo 


• jl^j'j SjaUII Jjj^« uw d' j* 
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(j ua i fil l LiajJaj __jl (_j.iu i i n 1 1 j (_pa*-J (jJJ AjJJjalill A JJm'lti ^xJl\ (J^ 1 

Clul^Jj (11 km Axj J^C.) C3J^' ‘-jIj <jr=>- JjUa&" tjl£] ^ifa 1 g f' -a j j Sj&lall Jauij 

r,i iu^) o'^- ^ "lh=. jVr ^ y,x *u ^ j^s ^ "sjAjir 

(^ 0,£ ^yic) ^ n ^Jj^'" (j^J 
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_JJ' k i^ya LuiLuil Lg_sJ £ya Q^a _jVl AjjuS i (JjiximH C-jjiiVI (_gl t A jI^ IaSI l_]£lj£]| 

0-A (*$4® .Uluu 4-kuijia SiUj£ l$J (jU lillil l*_uj <aL-a Xola. ^Ixui l$Jj (Rocks) 

. jLiSVl ijA Jalall jjJjj ‘jjIjJ «.iajj 


AjjI?. oU* l^J ^JJ <_jAJ tA-Jja^^all i_£l j£ll (jjj jJ^Vl ^ 

iSjr^ ^alj £-* 1^-iUij Ji£VIj jaVl ja (Venus) i jAjllj .aIjLuJI 

LS*J -AjjjSj c> U SJia ^ ^Ja^J lJJ*r} u& jt ^ t&j (jAjJJj 4jxp3 J$j 

<_s-^ 3_uLjaall Cj'^jjouSJI (jx jjjS aJJ dilmjl ^Slj ^ i . j ^Lat l 

Lujl ‘SUa. Aak. Cul£ I j] Uc. 5i^j tiiaull aAjjLo jgVt cjt jUuJI j i (Robotic rovers) "cjtijjjj" 


• OJX 


CjI j Cjia. J Ja jjSj 
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Jorden 


Venus 


Manen 

^rty£ 6 jU :jA 11 j 
• diameter: 
3.474 km 




Merkur 


Mars 


diameter: ‘ 

.. 4.879 km 
A £AV<\ ojiaS jlkc. 


. diameter: 
12.100 km 


diameter: 

■ 12.742 km . 
fSHVit U:,jijVl 


diameter: 
6.792 km 




lUaJj 4 4-2k-l^uL-<£a 4-UjuuSI l^oL^aJ j 4 Ch^ 6 


.(T.Abrahamsen/ARS) ^SljJI 



11 L" \ \ , 1 , o 4_uLkJaal! 4 ^-isjudl djA^k.1 ^4 _LoLuJ^ 4-LgI 

."Ui" 4 JI£j aJjjoUlS ^ J^) 
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2u}frl uSfj&l 


(JjIjjoi l$J Lgjl pC. jib JAjjliJI 


_AJOlJ 


ijjjbtuill (j-» .la-aSH jl iA-ia.jLaJI 


jjluj (jjjj|jjl (jl£j£]lj i_i£!j£ll (jft 1 4 iiiVw W^J 

(j-a l jis!\ <C.JjjU jjjj oJAj .■•dkb (ji Aiafr 3-i» » >M a 11I *Lall t>a (Jlllj-aS Ikaj (jLjja=kJ 

Cltak. Ai.jJ j (oJjIaaJ! AjULxj (-Jljja-a (_kj .likuoi (Jyz. l£Ac. I^Sj i-lSIjSH 

• IkJ ,fi vkS/l £1J 


(_kj LajjJ IV 4j (_g^3. ui <a U i i jLaS^I £ya o^jJ& AjjliJI t—lSIjill jjollj 

2 <j ^, „ diiaj ^ jljJaVl UJJJ& J-aS jAj i(Tltari) "(jtLj (_k j jLisl V£ Aajjj 

c" jlijj" jxSil ^kui <^k ( Huygens ) " ji}=Lj_>&" ^k^all liljkJI kjA Y * • ° ^k q* 

." jljjj" jJuj <_iu£ U 1 Ciuj ^Ij 4 <j 3 j>^=> jJ JaSjJlj 
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Jupiter 


Saturn 


Uranus Neptune 


diameter: diameter: diameter: diameter: 

142 984 km 120 536 km 51118 km 49 528 km 


0 1 1 1 A jjl ^ o Y A • jWal l iQjlii 

UYnA£ rjJaSli ijUl 

' J—^ J—^ •“* *-JjVl 4—JjUJI sj— jA]I i_l—SIjSJI I 6-ia ajj ua 


(T.Abrahamsen, ARS, NASA) .ajj 














A ' ^j-a Ajj)^a dllal^Jl &3 a . A lV. J il] a^-U-oll Aa\ 

.(NASA) A ite a c*mi ^ t_£jiJI Jj^ jji 



ijLoSl A^.1 a (_J jJluuJI t_l£j£ 


.(NASA) 


t j^uJl tijjVI 4-jjij UJ^ 4-^,5^' 

.(NASA) aJc Aialil! £*11 Ji».V 
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t (Sw /7 sets ) " j i | Sun risGS^j l 3 ^u t_^\l 

Jj^) l^-uiaj c-alj ^1 (jA (jAajVl iU& i -n a nl ii]V j! 

uUj^J • jW -^J ^^3 ^Ajj t<Lol£ SjjA Ujj^x jjAj! ‘IjjjSj 4x^Luo O^jVl 

. JjBI eLtui ^ tilja^j Igjfej jAjj uj£Ij£]I j j»jaull jt ^ Uj-J jA L ys>J^\ 

(_ji 5jj«^a Jau Jji toj^Ua \ 3 ii \ >j <j^j^tj (jaAiill 

Sjjiu^i AJaSj (j^jVt ,5jS UjJ .^jSU 2UuuIL !3-»U^I 425U <jV J-JalL ^jS?! 

(Jiual <> U^' lA 

•^JJ^ ' UJ^ ^ J * (j^xuiJI jJaS ^Jbj Uiu t jlc jLS ^ V * * * jiaS ^Jbj 

• (_l. ^ J ^ ^^^ J ^^ ^ ^ ^jAaJ ^jf Lll a^W Ia^A^ 

uj ^ 1 ^ c^i _jVl ^ ^jjiaAJI aj^j IAjI liJajjal 

.(illll L_j£ j£ 
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^yjo-ojudll 




% * * 




.lg-2kj-k J UJ^ 



^9j .^^jLjaa AjjLjaall 4 ItuojI^J "o^ jK^xW dlLi£i]l 

(LuAj) .4-JjljJaflH 5J^jau£JI Qj* S\axl\\ ^j! k>a^]l U* $'3?*‘ ,J 1 ^3^ 


(JjAjLJ ^juasJSI (j_)j ^C*J .fiJiLo ^JA AjjiilakJ Lq (^3^ °3 3*^° 3 C ^ fc U^l l ci^- 1 (*) 

.’’^.jIaII U — 3 ^3^1 c^ 0 lAAa».j AjjJajVl (jV S ^xuaJ l a!l& A a \<i\ \ 
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( ESA / NASA) (jJ-aJ (JjLuI — Ajjlial] — 


a j > >i jV I o_)£JI (jjiAiiil 


b jj^ 
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(J\ 


^jjLa ^ S * 3 *-) Jft l$j) .(_>a jSH O& l-ia. l$jS? lillij tUfuij ej. X^ (JJdXLkX 11 lil jAjj 

jlj .(jJajS/l jll $-Laa A-plj j ^taA 4-ljLoJ WjjJa (jjilLaiJj 4 c jiajSfl Jaaj[£ 

LqVc. ) V Als»jtil x jjJ C-Jj^juoS $(jjiAjudll (Jj).wa^ll aJ^L^-a ^A AjaLc- L-jl^j J jJa 1 (jl LlaJa-boil 

?lx_^.l^) (Jaa j LgAAc. <J1^ac~ ^j ^ <^1] cJj^aj LqAjc. A in\ til jac (jj^ *W^] lU ^- 3 ^ 5 -^ 

(jjAo ^ * <JJA <—a jjoi ifSL jjAo ) o * 1^3jL Jjjx* -Lo^. Ail <jl L-lx^-sall <jxa :*Ua1p 

Jl ^ ^ 

a J Qj£j t_Sjjoij !AJ‘LLalS ^Lja3 AI^jlu Y* » 5Jj-o^, (jjj (j-« t-_ljiij (jjj ^^A_J • ( Ja 1 —^ * J') 

aOA jLa .(a jAUSIj JJI <jJjJ Jc- 4 j=>- j'-=J' »J jj Jf* ^lijjl J'j^) ' J- 4 V ° W fr '^J 

lgV-j..< ajLlioU Lij^ _jlj .jLoul (jjjLa V • • (j.« (JjL jl Jjjjj) ajlui g-m.. )i 

j ^ V J > --~'^ 4 u a ^ V ^ (j^)i_LuU A£-Lioi ^ % * 

^ ^ \ \ < **' . "N ' ^ r-- l . .1 j -• ^ O A r-~\ ,<' /jl . .i >1 .Ajjoi ^ Y* ^ V f ^ j * 1 ml Li j t > 1 ^ A£-Lui 

.i^ifr r£Yt (uuuili 



( T.Abrahamsen/ ARS) £ q jjL 1 0 • ^ Jj o^j^l c> 
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• • « li¬ 
ft j AjbLuiaSI 

AjjLajuoll £-g 4jj13LoIIj 

_ .(NASA} qj£JI (_g-3 S^joOXall 


t5 a^uiajj ^ojj 

ft^bLuLQ .T'\i 

• AAuLAJUoli ^.Q.l.ll ^ 1 "**<J) ^Jj4Ajua]| ^ 1c. 4 Q -ftt r~- 

.(Jan Koeman) 
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uLuiilj uLSj$&! 


jlAc>l I_g_i3 A^jJ AaIsAa $ AjjudAjuaSl 4x> ^3 ^ ^)IAaj ^lj^aJI J±A tjjj ^.Jj 

jjjj JUJI ^kiia jjt jU^J CjUSjjIIIj .(.Asteroids Belt) jaJ" ^^uuj ^ 

• jJaj o Ii3 (J. ^>j O^A ^<a <-JjU jjaiiu t jn^^ ' cJ_^ (_£3 jLaA 

t«lli t 5 lc. l-uJLj 46 jLoia ^ (Asteroids) CjUSjjSII aJ Sjij CjI^ .ca!ja*j 1 A 1 I t> cAi* 

^j3j Ia^JI j ^uolak aII 4j^)1£ (Joaj ^1 Ia& (JIIaj *W^ 6 lP 3 CS'^' AJLod^.1 

. JjAJu U^' UJ^ 1 ' 

ajjLjsuj ciTAil ^ jjAj j 4 6Aa^ja CjI jlc-j t jUc-j t c aa^H q <iLa (j-a (j j^3 (Comets) AjLaaaSI IaI 


(JjOAj^SI J 6^1 J DJjA 1 jU^jl 4_Au jjjL (JJJ=A (JjiluJJ ^ 6 JJ^J (Jj^ 


s aa^AiaII c-IaII (jl (j^ i ujj AjjI a^^a ^ij(J aaASI <ja l_uAa!I c_jjaaj LaAic. 

6 A& A^l ^jl ^ ^Ajj ^jaajuaSI AajuoI ^^AlJ ^ • L_U AaS! cJ_^> Aa^uAs (Wa/o) "W CjLijJpJIj jUiJl ^ (jj^J 

. ^jjLAA (J_lA L * n.*\ a \\ Q ya < C^ISAJj tl_ UAaSI ol^j ^jc- iAjJtJ ^)IaslSI (AjIaj^^. J djl^jliil 



t> 1 ^ -a Ic.^^. CjIjuAaH £A C ^AAjuI SI JjAS ^pSI CjUSjjill tJA UJ^ t> ^ 

.(NASA / J PL - Caltech) 0 ..^B f Uiill 


L ' (Jl^A (jA ^_J^J Ia CjIa^J^SI 6AA ^)AJ C (J AA j aI I (JjAk. JjA) J h)x ^ (J^-S ^ljojI 

AJAjJsa ^IajuaSI ^3 (JlaJ • L_l^_juaSI AlLaJl oAA ^3 ^ajoiJj l^S^z^ ^)jA)J AuAa_jVl 6 ^ ia ui SI 

"l-AAo" aSIaJI o3A ^ ^-ajuUj "J " ^-aj^JI Ujj ^3?* cl>° ^ 1 L>°J • (J- 3 WSj^-aj JjB 

.”^.^1aSI " — dAjfL^^J! 6 ^a (jA (jAajVI Jj lS^^j ^ •(Comet) 
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! ’ • ;* • , • ! •. •• V ‘ \* 

IL)^ 3 l .a ,Vi e, j .i~~ Aj iJ j-n. I I j t (_^>*?« ^lr- 1 "(XiIjjAaII" 

’ ■ • ~ •• • : 

jkJ" __j L» jAj tU ijVl JU-a (^9 (meteoroid & meteorite) "4jUillj t,. M -M i " ^ -ui»'i 4Jc. 

( NASA / JPL - Caltech / P.Pyle) .'^1*^11 JJ jll" J t (meteor shower) 


■ ' 




• mv o,J k 

J .Aojo) Y £ * J| 

. (M. Dr£/c/r/7i£///e#)^ 


U nn \ It II .* 

OPPj t-JjJ L-UloS C-JLi: 
tja: 4JUj jl.lo a! <- * \\\^\ 

c> ^ 


W'w 

•C 


"JiSb" (/ora) 

:jM+" AjjLjaill aAjA JJ^ (Dactyl) 

.(NASA) asLSuSI ja § jj "JjjSfljT j£*jj 


60 






(Radiation Zone) 4iki» 

Straiingssone 
Konveksjonssone ' 

j5 Calais 

(Convection Zone) A*. 


(Sun Cone) lJS 

[ndre kjerne 




^ciajuJt La CjI jLj 

(Sub- Surface Currents) 

Strsmmer under overtlaten 


■ 


i 

W f t m. 


Fotosfseren 

qaa trill £ja c .In mil 

(Photosphere) 


Korona 

jl tyuLaj&lt (JjlSyi ji 4JLg.ll 

( Corona) 


Krcmosteren 

"jjaLuj jAjjfS! ^r-Luiil! 

( Chromosphere) 


( S. HU! / ESA/ NASA ) 4ilia. <>11 (jouuill (."it <);)-» (jJJJ Ajxlaiu 4 n>i jJ a jj j^a 
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Jjlkll jrf jm)I 


Stone of the ) "o^uill j^=J' j i(The Aztec Calender Stone) "^jVl ^jSUI 

tAJc. Cj^i^ 6jUc. ^Piedra del Sol Jj I jjlu 4-uIjjuiVIj (S*/A 7 

^-3 ^^uiJ ^a^Qjai]! £C-l*-«al^ . ^ V ^ c^1ju)^<q 1I A J-jAa Jojuj ^ pljj! 4 iW 

.(jj£ll .IpaJI (3laJI (j* j^Vlj (jauiLaJI j^Ul ^ oUaJ] AjjjjVI SjLiaaJ! <il!jjjj l L^aJ 4-LiaJ) 

4 —<- r iU a iI I ^A ^u^aa vI I j ( Tonatiuh A-ijlj^j^ '^jjoxnaill 4jj" Jauuo^ (s ^^9 

*Iaxu 1I ^ ^auii l$£Jj ^ JA \UU (J uAui lt AJV L-laJjll ( j^ ^AJljtao .aLpJI ^k»j 

Aj ^4-ij cJ4 ^ a m I^jI ^ic- C u > *v j3 wiBj <.(jLaiUI Ajjij Lg 4 JVI i ^j^) L jjj Vj 

. &\x, a L-im'N A_i^jJa3l 
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^liUI uuSjJ 

^ V O l o, ' l^Jj cAllkll ^clijj I_£a3j * Aj j)'*' ■ SAjAao aJ ajj ■ -~> a ej$ ^jc. S^jLaC- ^j oawi\ I L-lla 

dllujk' i j ^ . a t4 i >>\ 1 4 » 1 l~>\ ' \ ^ A (JjUJ 1 ~* JJA AjLlia jJ ( 0I ^lll jl 4 a_lk]l IAA t^Jlil 

" ^.„ ; U-,V. JJg <'l AaW Aikia]l 0 AA (jjjSlsJI •£ jUJI J] 03^4 (CjU _£ ja) "Ak 

^Convection Zone ) 1 Ja^^UI Aik" j " a»Uu " ^jj Aikio ^ jUj .(Radiation Zone) 

.^rU.Jl •'■».--ij (_jill (_jjill jlill (j-a jX-ialaa (jj£lij Akkll saa 

4 -v j ^ \r. W<ia k £ • • a£aa *Jlu5 (Photosphere) '^aajlujp^ 11 ^axuj (_£a!I ^kk l Lai 

ci^J jIc. Ai ikll 6 3 a c ( Chromosphere ) " AlJa 

^Aj t ( Corona} "lj4.a Jo ' ^^ yA 

. ^jjdAJoilLl 11 ^j>o A_iol^)L^JI A_llLa]l 

• V't'.jfT r -;f:;:'“■*;;••• ■ 1 "' ■ ?&sZ^y v '*“;;• *.J-r';-?': v > :.; • ‘ ’;■’ '’".' 7 T?v'^'^•TTT^'^S^pa.T* 7 ’ Kk’:T\?,?’SvV ^ .’"'* 3 ^’-•.•JWv^"'^*:’ "” : "*• 

Ijlo j\j< ^ j lA^ka ( j-a5ljjjj ^ oikl <jl (j-mJ-Ji (j>a j±& *.A_ia1c> <L^ 

.(j£La£j^ 13 a V tiili I jJ-ajL£ (jjAa ^ (jj ^ (J^ ^ ^ J tAluill ^ 


;irDT3 (Corona) "^jjS" 




(Chromosphere) jj£ 


TemoeiQ 

mlrlnu 


-itn Ur Temperature ) ^jSfl s J_pJI 


-, 


_ <-■ -*yrZr jr -.'jg I 

X'-: *" ijMfejffy: 

x' 

. -■ 


(Photosphere) "j^jjja" 



i ^(Magnetic field) JU^ll 


ajiA (Ji^jou j ajJj ^cL-jj^^n.bll l^-j A^iiz^ (Optical Filters) ajj^Jo CjL=^ 

(NAOJ / IT A) .(Solar atmosphere) 0 ^^\\ (jAL ^ AjWll) dilifLlI 
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( NASA/ CXC/ M. Weiss) 
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j ^ \ \\ :LaA ^ \c. jlllliJI jl jUll J 4^Gc?SS^ d)ljli-ll j>G La:Lajl (JuIAjoJI jj^-J 

a^&Unll j£] .(jiajVl (Jxij LftS LgLgJ cIAj^-a Jj^k 1^ S jlaJ! 4jjl-*-jl &J^l 6 ^A JJ^J jjbA 'j 

liA j] .(JjoaAII ^ 4i3lkAt (^iaLL^I ^ AjjLujIq Cliaul <ald^5l Cjlifkll jl JJ^ <c.jl ^ A n>*ti 
\ ^ > >>■» \\ 4 ixiul lj 4 aL1^a 3I djLa±UI oJiA jli S^IAI jAl jAij ^1^11 

i" ^ Q \ 1^ j^O j^l 4-C.^)jaU L i^jaLAjudll A^^jujVI la ilk ^1 4 4 Qh^UaII la^ ■ ViC C_ll A 

6 (Differential Rotation ) "^A^UslI jl^j^l' a^&LlaJ jail 6-1A ^uOjujj^ . Aic* jl-*-ll 

<Jj2k 4 AaI£ ajjli jjAil t\j±ui)l\ Jai. Ajc- jlxll jl JJ^ ^ ‘ lA .T^ 1 " U^JJ^ A 

c jAUuill jl* -Lljuj jlJ ^J .UajJ y O Jl ja> L_jlkSVI ^ jUJI jl jjJ o jj^ Umj 4 L yui^l 

•f jJ V cA J ^ JJ^ 

4-alll j^j jl j idulj jljj.1 l> 0 J <—aij W^£j lI^I^I ^lA 3 u' c . U> -* "" *gr^l 

jA j uo;l. Jj=kJ L-i JJUJ tJjij-a jSlI 3JLL ^13 Jj . jjlj4J lJI jA -(lU^I ^^A 3 j') cJ^ 3 Jl ^fA 3 J 

aSjxjj ^ t-*\ \^*O sf I t** v wj Jalii -lie.j LoaI-!^.] tt—(j^j-^ Cy*^) 

. lA \ 1 l^J 4 ^jii aJjjj ^-jud^jjili ^ t uj]o L1x-a] 1 (J l (jl (jj4^.LJI 

ilg-ic. 4" llOA ^ (J^k.xjj tlAj^-o (Jj^ (jl JJ^J 3 j^Ua L_Liu£l j-ft cj JI jA jAJL^. jl£ 

^-LuOAjill ^iJI jl (_^l J .4-p^Ll-a ^ ^ ^ 4jj£jau]j 4-L^ll^J u' ^JJ*-^I j 

(jjjAkill jl tdii j-0 0lHuil j 4L-JJX-SI (Jj^ill j-Q ‘ e ^-T k ^J ‘ L >° U^° cAj L>^ 

JIja. <- fl\ jj 

^ \e. J 4-ijaLAjuill ^3JI 4 _^I^a jj^A 3 c> b ^j-a-ajuall jl^)J^ (jl 

(^jA^ jC- _jl . ^ y A 4 \ Ql^ ^ia^l) L-J j|^ >* n\ j (_jl.AX .i juJI (^^A 3 (j^ l^°] I^A A*-^ ^Vl^ A j j . (^jla.x,u 1 I 

. ^\j| 3-lC. ^1 (Jju^sJ ^44^j fiJLoJ (S0/70) "^Ajjuj 1 i x ^ a l l j-aall cA^ ‘"^J^VI (J^la^JI AxjIHa 

( http://soho.nascom.nasa.gov/data/realtime-images.html ) : ^_j5j 4 \ L ^x\ jj\l J 
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is* C5^' ^ -Lk .lift 4*31 j\\ 4jjli]| djlijia ^ 


( T. Abrahamsen/ ARS) c_ilL3VI ^ cjljLLJI 



^ jaJI Jkta l 


■xm c 


4il 


lTk A 


t—ll_C.^)j»iij ^) jAj 4-1^.^)lkJ1 4_a±ln]1 ^j-UJ n lTiII J^Lk 


{SOHO/ESA/ NASA) .4^1*1* S^tj ysS 4jtej, jjAj 
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jMiuil uid 


ye. a J-iC. l_i 1AI ^-9 4-AaiAli ;o j) vj o^1 1 £.1jAju) "AJL^JI" ^3 j) t^jja^ujdl! t ^ i\a 

J “* a ^ S L* u U_9 6 .3^*-^ Aj-Lai ^ iAj^_Lo 4_2k(j^jLo ^ & yA ^.IcA S^jl^AI •i£_)'~* 

.dia^]l J! jla 4-^jiaC. A-Llli Ac.^)xuJ (j3a*JJ 1 g x >>» J CIjIjAII ^Ax-aJ ^ JUI 

Aijli dll x j > . ia . 5jjl^ tl*x j g n ^ CjljJS Q^a-i jli >.il - .alll 4-^ jgj 

WL>^ ^yuu-ul] \ ^g-l]l AiLla]| &^A^ .^G 3 HI m3 IRsys'j LoLa* Ajtoil" ^ \o\\ Lg_LajuaJ^ *■ y* l ^~>\ \ 

^ J AkM J A jl . \ . k^ . 1 —A ^ jui> AjJJ CjI ^LoJjl A-lLaO p-Lulj .^LxjuoVI ^\ yA±ui^\ ^ ^ 

.( Neutrino ) " > bjjln]|" 

£ 

^jjjLi £ O* Adi* ^jAlA Jl Qi^jj^iA (jia cjjAa V % * JAulj l£ ^ 

Ja : . jjjjln]| CjL u joi^j iLA*. A*A1 $jj^ 3 ^ ASUAIj ^l*A] Jj-kjj sAaII ^ <jL 

L>* ^4^ o\* JaaJt (J^J C^Ajj (jouAJI l ja^. jjJLiA JS dUgunnn 

•4-aA9 <1 mJ C_jI^)LAa A \ ^IjljuiVl^ (J^l Jpi 1 ^aJjuoV 4_ialA ^^ \1 


£ J^ 3 6 JjJ^a ^ tg-1* (J^a jV I J c jl AlaII AxAd ^JUAjjaII j)A a*2A 4&L1I :> 4^g 

V'Al jl ^djlj ^)xa Y ^ A Ijj^jjJa-o ^ LS^ ) C-A ^ ^ V,A1 


. ^.jaAI ^joiaAI JjS^)>o Jj Ajjlijl SjIAI p 1 3?“^ i. A> (_^jS (jc> ^>>1 1 

cs^j) ^^Al <^-lljlAl (jjs < 3^1 1 A1 ♦ i-aj x.i l nil AI^J CjjA^jjJLlAl (jx> (Ji.ixn%\\ S^Lq *^jj :J1A 

Aljj jA^l q^jj^JI CiLjj qa <J\ t (Uj^Lll ^jjjljjAl lgj^>.nj SjIAI l^ja ^y a*j! jll AUJl 

JJ^J W 3 (_pajVl (^Ic- ja ^iC ' 6 jj 3 ! L_fljjxAlj .AllAl SjljaA 

J ^jj*A1j ^ j ^ l)^ Aj£>q cs - ^ 3 f*j- Ag^ ol^jj . y\ A t o ll ^joi^k ^ j^Vl ILa tc jjJ^]j 

. ^joAl - jix^a -uiaAia (jjjjjAl U t-u=k^ 4iaA lU^j 3jj jA\ J V] ‘(jjJ^jAl 3jj lSjLujj ^jjj 31 jjj 

^Axj V (3^ Aj (j. ur’k ’\ V ^ Al A cA A_i^juj V A (j3.J 1 <. 3 qj ^ ~ yLi y \\W 

“ - 11A ^Al^aik (jo 
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6 JX lJs\\ ) O QC. JLJJJ jXc. (JS fjk fjZa jVI JaLaJJj (JjiaaIII Ifr * ^ <^11 AiUall J . Cj! jl^lA 

Lf Jc^ JiLoJC-V^ ^-liaJjujJ ^sJLxJI (jtj ^jlra Uul L-J^luitj .AjLLili yA <—jL^l_ll^,l (^ 5 -^ 

. \ g \ j 1 g 9 ^yA \ ^ ^ AjjoixjuoII A^Uail 


A o \ U \^ 0^)-c ^ O « ^ t aA juaJ JLaj)g ^)jiAjai]l L—ilfi ^9 » Y 4 j Ai C > 

( ^ ^ \ 

\ \ >. J)\)^ ^ ^ * jjj L_i^JOl A-LaiAJua]l O^LaII G^A yA I ^)-ll • pi-^1 

£y& \ (JSI 1 g jA gAaW ^ qa CjlafUl ^9 Lol *WOjJ (JAjjI£-c] 

. ^^aUI ^ a I^^s. A^_i 9 ^j-a <_l^_l^ ^jjiAjoil] A Ja .jLU jp x il l aA\ ^jL9 1 ,^A j 4_9lli^ 


J^jJ^ Y UJ^JJ^ Y 

2 noytroner 2 protoner 


helium 


2 A y ~ ^Ua 



noytrino 



^ljljj 4_iLqjx_ 1I ftjlA Cy*^ c ^Jj \\A ^lj ^^iiAjudll l_j19 y (J J=£ f^J 

(T.Abrahamsen / ARS) . jjjjliill dj\ aJau^^ p 


. ”^.joa]I " — < 9 Uall ^jjjLa 9 oA^.j jA t^jjaLa ^g-la-i l » a 

/{*) SJbwj Ojj SjU SilKII J L5^ ‘<*?^ (*****) 

c_ul^a 1I ^Laiiludll j (jl (_£ I ^ A^.1 J (_£ C> . \ £ 6^Loll (—jUj3^ St 31 —^ x-£aJ A »<a ^ ^A j t ^ V ^joj 

.’’^.jlcil u — Jj^Q; c.La]| <al!l£ ( jc. ajjj cIh^^ .Ia^Ij U»l^ jLaj ?.Ia1I ^ 
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(/V4S>4) -v\1 j 4 1 Lt jj 


L> 


^IAjuJ. 


ill * 


U 
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JjljtJl dllji ,*_x (dllijJ js\\) "A_jj dlLaJjLjiaJI' j»jL-a-U (JjiajoiII ^-laj-u ^—2 

i(Pinball Game) *" U ^£\ J S>11" > *>11 Jla »l j> ^gI »j .di> 

>b {Zigzag motion) ">J>.j a£>' > >>La lajiai. > CiUjj> 1 iilj=Jj »ll 

>j .Lfria <rj>l' d& t -V JlLgJ AAlLIaII ^5-kj 4 A-iolxaluVI A 'jJa bc.\l <^3 

C^pAjuill jtiJI cl>^ dll jljj aAoLaiAJ ^>LAjua]! ^-iajuj SaIjJaII A-SUal! (Ja Vi A- ^Jn-U a ^ 

. ^ IxJ (.JjLoi Aj £.ljj ^3 ^.Luaaw ^^3 A>j j)^ i a \ 1 ^jsLaill A-i J uJ Aj^ jl ^-i3l^3 (j^^J 

^lajuJl ^ \r- l*1LaAj 4 ^Jajuo A_Luj C_kll Y * * AiSLlallj A-La^aII (J^^xJjoiJ 

^jjajS/l (Jj^-jiJ A^J ^jJ^jjic- J (j^ £lj Jn 3.ll ^ S Ja (Jj^ Aj^P^ (J ^ 3 ^ 

^xlxj ^jl UL^. ^jjuAAaIIj c— 3J^)lnJl . IjaLa^I ^^3 ^^J\j ^pkJ ^pjuaj j 41 g jlc. (3^J £3 jj l ** U^> » 

^Laijl" (jl£ LcAic- t^jAiJudll <ja SAjAc. CjHa (Jj3 ^ja jl jJ A3 tlA^. "^jA 3" jA (jVI Aj (_£a 11 g. j x ^al l (j! 

.^jVt ^ cjLUJI ^ C> ( Neanderthals ) "JISjaia 

LJ 6^-iujIjLG A_1^£juJJ ^jjOAjaljl (Jj^)lij ^ 3 4 \ 1 ^1 jl 3 4 ^jj^jjjll CIjLaJjuI^J AjjaLllLj LaI 

,L^jujLi 3 lA^k. c_u_ju*nll ^jaj ^ Xi ^ ^ O^-J^ (iJ 1 ^ tp.^, Aaajj V j 45j*J V 

jljL r. ^JLkj ^ JS > :k±*k> Ujia. 

\3Ual A2kl " olijAij" 


L_LUk 

•• 



^ ^m A--o ^ >1 . s-?\\ La UIj s t {^ y\ a x L l t_li3 ^-2 Aj ^ i ^a l l p j»>i" 1 —0 J J fc. *al l ^jJPJ 

.{Francois Colonna) 
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Cy* *■—^3 *■—^ 3 fi j)>^i\l CjUlji. i j\j.*:*a ^_^jjJajj aj-u^j 

( T.Abraham sen/ ARS) (Convection Layer) "<_U=J AjLL" Jl J JJ t 5^ Y. 


72 





2 ^\a\ i ^Lal& l g \* i nj ^lll C5“^ J iA_i^JajaJl A-aJalt ^un ^3 &a3_^ia 11 oUall a 

D^j^St 0 ^? atjj c^iSI jA c> * >11 Ija j .(Photosphere Layer) "jjvAjiM ^ M 

.^‘LllUJI -Laia-dt ^ Sjjj-aJl 

<_£ jaJ L Q^ UJi" lij>^ 4ajW\l ^ ^JJJLJj tAjjtc. 5iJa IgiJ .^-kjuill AHjIj dljaul Jjiw 4 I 1 L 

2s ; m : a« ; u t fl iA uj^ *Ul*Jt i> O^J t(Si#ns Atmosphere) 

. (JjiauiU A J^h Instil 

4Ajj 1« ©© • * Uj-iS ejlja. 4ria.jJ IgJj 4 jlajL£ * • • jjija.jJjill 4iLL cSIauj ^JLjj 

"AjjLukll" as : U t 11^,1 ^^Auuj . ( Cell- like Pattern) L£U o-° Oj^' ‘"l£ AiJali si* 

£ ‘o^i Jib <jiUi jUH ^Slia uj^ mjS <^n*J JSB {Granulation) 

a.ljs.Vl ajjj-ali ^ lillj jOijj . Jil^l < _ g i] (jiaiklij 4jjl«Jl ^c,UiH Jjjj tlija, U-ija-k-a 

jljlr- *LSl AjjSLoll a-ialia uj^ ^ Jj 4-A^-it a^A 4^22j .SeLil J&l jl 43-#lk«JI 4*^1 

jJSJ 4jitj-t ajj.3 l-g-lj 1 ^JLj 4 Jlji's 1 ) 4a^A 4^4 jj_^ui) aLui^. J 

.(Jjllj 4 -uIxj JljaJ 

/ j \ \ \ I 1 1— r A b^yxjritfj ^ j a*u 4illa <j' Q^J ^' v ' jit 4 4 t » *^~i l a^J^SH t—it J) K ri l l 

(jlJ £^JJ i©A jl j»I*j j .4 qViTi -rii Ciljpilj 1 jlxjL£ 1 ^gi —eljjl Sj_jri^all ^ j>^-riuS/l 

^JauuJ ^JaxjJ) ^g-lc- (JjoSaJJj 4 ^JjAAIlU It Jib SjJ jl« (Sound Waves) 

j* j^a \ g I'slj fiAjlc- 

djj^)j3 La \ ij I <LjjJa A^Ua dlL^.^a (jC cJiUJ i—^ ^ 

. ,, ^jLa]i # “ - JjJa l^j UjJ y U^Jail ASLUl 4lJi jA 4#jaJ CjU.^ j^Jal! ^UaJ 
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^ ^ % ^AJsa A^Ljuoa t n ^ i*T'\l ^ km ^ \cl ^ y \9 i ^ 4 "vl l jx a 


♦* «* 

Uf 

—•*— 


.( Stearin ) (*)" ^ * i . I l caLq yA Ac* yixuzuz AjaIc« Ax><uuj 



^^>fjj t ( Granulation) A jn ^ I I AifUl j$>y* ^ ^ijjj "AikLuJI lLiIjI*JI" "*yj) 1 ^11 

L$ b J^' *^.3X2 *“— Cyt A^jAaJI (JllAj ^Jill — AajjJall ALoliil AalxLoJI ^_3 ^cJbudJ LgAAc. 

.(NASA) J^aII 


L^J^J 6( —aUlilllj (Ajljlja^Jl qjAA y* n > n a^Lo ja A i] 1 lg_lc> ^u/i ^gAil S^Ldll jl t"(jjj\l\nrtll" SjLq 

.”^=lj!a]I “ -(Stearic Acid) "tjjjLuxjJ!" (jAa-a^ I^-aa! ‘(uj^) X4aa UajU^J 
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t( Granulations) "dl C5 ^lSa l>* 

duJa) jla \ A * * lAjiaS £-Lj L^Lk ^ * * * ^ ^Au aAz> cJ^J cL^L=JI 

.(Hinode/NAOJ) .UiUJl qAj^j *jj^' c^J ‘(^O^ 




jAjI 


jAljiall £t-wajl fja i^J t(j no i n' l ^Jauj ( _ g ic. Us-li-aj (j^-aJ SjAiUa (SUP SpOtSj A lulAul w ^yi" 

£411 ^ .ouuill ^kjoj ^ A^lka djUwLouij ^Blemishes ) "(jL*}" ^^JL __£ jAij l^j| 

AiLvnJI mil cjIjIjj ^Laja (gJLJI Jj ^jB (Magnetic Feild) JUJ' ^LaIo a-luiaJJI 

.4 < al3a*> ^Ajj 4^ IIaj 4 0 A^^)Aj 1 £■ j} wa £juoJ 4 CLA-^LioaII cAHj A^JJ A A j^lall &A^-J^ 4 ^jjoxjoi1I \ \ 

. ^^-udJalajLall ^A_flVT 6 ^)jaC^ Sj^ > • • • • A. IuIAjA II £bj!I ^^b ^ )■ »j 1**i1-1xa]1 (J1 ^ a\\ 6^a ^Lj j 

L$ ^cU-aJ (j ftjljaJI A^jAB 4AaLaa11 jAjj Ia£ IaIaj A-aHsia (> u >i j! A. Uti a Mill ,*iJi 

e jl_^)^JI ^^3 (3^}il! . A « q il l S ju'llal l A_aila Aj^^p ^ya Aj^l^a A_2h.^p ^ O • * 

c f. 

A^.jA (ji .jl 4^yLd c-IajaII ^ Aajuujju Ax£j" ^jJaj ljxia!ijaj| lij! 1 jjjjuaJ j]j . A^ilaA jAjj 4»g aI I Jx^j (_£aII 

. ^abII a^-Ljaj L^Jc-Ljal 

4 A <a^fc xA aj)Ac- A_LaAjui]| <11 ^c_u-«aj j> ^_3 

o AA (^Jja^ 4 ^ 4—ill >u^| 0 * * * * |_& ^JaB ^IiaB 

c> AjAxII 4_llxJJjujl 1 A_^.Luia1I 

SA^)^ A 11 ^Jjxllj ft^n^ll A luiXini JI ^LJI 

<A&I ^ Aixi ^ja-ajuall i 1 clUAj 

jiaill cr^ 2 ^ Aj^aLk djUaj (JjJj J j^Aj ( j^1 4AajI£ a^UAaVI 
.(jJxJI (_^AjJ (j! ^jaajAlII S^juoLba ^>1^1 (j] t -'* 

Ijx-kaUA tilljA (j! j-Ajjj l(TRACE) (_)jjI^)J ^^C-llx-tall dlAjL-a^) A-LoiAjuj Aj^LJ 4_j^jB fi^jjj^a 

( TRACE / Lockheed) a*SJI J^Ia A^jajVl SjSil 
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.(ESA / NASA) Y . . r f lc. 4jl*j ^ jl ^1 a +.,^.\\ IjjiS li.s& <j^ Sj_^l 
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4 ^g-uL«-uill (^£^^11 i. —SlAA^I i ^.xl a .lIIIj Jaj^k ^oll l c^l 4 \\ 4 Q 1 1^ *_<n 4 a^l-> 

t 4 jjl£. a±A> qc. ojUfr (j^jj uj^ W 5 ^IiUl ^ . ( Chromospere) " ^uuj 

j *»' (j-° (j-aLk L-jj£-uaSj ^IaAIuAj jl tJaSa c-i ijjluSJI *IjjI l^L^j 

.(Coloured Sphere) "fcjLfl Sj&fl" 

(_>* ( 5 -^Vl AJLia 4 ^jL^ ^!Lq ^SjS v % * * J^)£J1" 4 q ili "Cs 

<(j£] .IjjjSj J*^ £ 0 * * C-U-aJ ^ ajl^pJt 4j=kjA j/iml jjiui_^ojjSJi 4 jLL 

C5-^j &W 3 jVI ^ aj!jaJt 4_=wjA (ajj i] <Ca ijAaJI ^ SjAUa Iajj MqI^II 0 AA 

^ 4-lilalj t^jjLAjjoil £jC. Iajlj ^ A tl 


C5^j Sjl jpA\ 4j^jA 


> 

-ULAJUA 


* * % * 


mi ni l (Jja" (J-a IoUj^i] Jjuj jp " jgLjij^jj&lP 4iJa (jla <Lalc- 4iL-aJj .4 axjA r 

■ ^ ^u- 3 jVl £_Llj_u ^^ic. (j-a J j . ^i^L l$lJ (j£aj V 41Aj 4 (Ultra violet Radiation) 

(_j- 1J ^ - o.V'ir - 1-1^. o ^^)Aj a _jl ^Lu t J*i n J*iHj " AiJa Ale. * 

. (77?e Corona) ^jjjSlaSI l ^J^un AiLlajudl (^Aj L_£ylxJr 


4jV • I ^j)Vl ^ ^IxjAV^ I^A 4ja»i^)A ^ic- 6 ^)Aa3! ^Aq. l..Ujuj 

. ~0*30$\ ^tJajuj (Jj>^-ii (j! (Jj 2 4-irkjudijoli c3^ AjLxfy\ dAA cjIc- 1 (j^LutfCLaLs 
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IgJ jdT i_j jLa.L J /Structured) ajj^j a^KII ^ ^ j t jiL* jx,j j£1I aIaL d^ Sjj^a 

(j .'-n.TA I Ail^ t oh 4 j. ,'jUl 'A dl dllaW II ad^Lda d^S o oi& -A-3d . ‘Ij/d d^^ - t - IJ^ JJ 


.(Hinode /NAO) 



.laljjill" ^ ^ ui J le-jHj 1 g jAj Ijibdll Kll i—flj)xu5ill e-l-lil A Si Vi dWA- 1 0 _J 

."^JJSII" uiUd (Flame- like Promineri) 


JUdOjUki 


ill 


" — ^u-mdl ^^)ld i Q dj L_1^J d^ ° jic- ^ 4, “i - ad l dl j-d! ( * J 
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A .(SOHO) jAjjuo" ^g-C.l.U«oll ^okll 4 Uio i J\ Cj^. 1 ^)_lijuj^Qj^}£]! 4_aJa] J 1 >-» 

Ly^jfi £ 4iJa ^.9 Aj^iLolIj 4.a\.)oa11 4_LuoajuJI £»aJI (3j^ 10 ^jC- a^jLic. 

.(ESA/ SOHCX) 1 ^^Ic. o^LaaII l. i$\\\ Ja!^juj ^jolajuiII 
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tijj&l - jhuuU (rfjlhli £$*11 Ai&l 


e&kdl" A^-jUJ! AkkJI ^j (The Corona) "bjj£U" Akk jfc Akk jji 

qa jjjjjLaj jjj-a jjjU l$J j\ ja. A^jJ jl* t>» LuiLui! (jj^llj 4 L$J^' 

sjSlb k^J 1 2j\!iSJ jjjUl (> *> (> jfl J] ‘1-^ .^J^> 

[*'» >i^\ l (_5 jill «. jjJail ‘ -MuiJ JJ (JS IgJ-iAkk L uSL oj V lil al.la. AkaoJa "bjjSJI S«.Liajj .*AajJajVl 

ciii^jj (fofa/ eclipse) <_a«.U j 1 kaa fr ? ku aj ."jkuijjjaJV Aik t > 

cLaLaj (UiAuill (j-ajS aLaf _^ai]l p 3^3 kfr ^ t —a j ) *a ^ l 


ikiij a ■ -»' A. o jUajll Vj ‘S-iJ=kl <jklj > . 'Jg A l "bjj^ll" jki* Ajjj gjk'inil ll^jc. 

. ^ j.. ^cXl^a i_a jjjiS (Jl*j3l « i .'■*.' •>■ j J j jx (jkk L-l j^unVi Akuil_$J IjjjSJI A_uil _j.l (jkj 


^gJI (jluij (JjkluJI (Jib ( 3 >a (^jK ASUalli jlii! cS-^J Akk 

a k ^ij ."jiLajaJJ," Akkj i" Jjk._£jtt" Akk <> JS ti>b J Skjkj t EJ ua 

AilUl <j] (jS-aJ >1 4 -JjLuL .UjjSII ^ I 4 JC. Lkkul JiSi SjljaJ UJ^ 


." jjkaAkk ^j*kAiu (jt (jj-S bjjSil (j j*> uu k n m Ajj 


■ilAJUd 


-a 


A^aIHI otiA^o ^Lat IddaL a 

diiSjj! jl J aloiJVt ^ ^AJ Sjl Jai k-fl^uiS stialoll (jc. !>Lila CIjAxj jlj 

S^«a ^3 atikfl djA j o^)l^)aJI k_ijjui 2 toliaXAll AxjI L>^ L_uLaJl 

(jjauuij ^jjA AAc- Lnjaij AixJI IAA ^IjA (j j*s >* n ^jialuLJ k_l^_lH A t . 

A-laJLJ^Q d^aUsiH fiAA (jl j.Vfiyj • 6 ^Allali £> A^J 1 L_SiA^.1 V (jVt * ( 3 U:^ ' 

A n jv^\ l 1 dlli • (JJO-A-ual! ^ W .aH Lo a^ — 

(J^ ^ dSjLij (jt t^lAu ai l d±^jl! ^ l>° _Aj * 0 ^ * ^ l>° 

.o^aLIsH oaa _^*J 
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oo * * 



lA 4-^ (A ^ L)jA> ^ 0 L > (J^=Jj a J jaJ kJj (j 1 £^JajJ 6Jjkl ^ 

.( T.Abrahamsen /ARS) U jj£]l ^ s^ g-lisJV1 ^ sjjkl kjj .^kJ ka ^ 



AjutaUk, 4_kudlt** <W i n 4 q j>Ui 

A \y x>'iQ \ \W (j^3 4 ■» /f'N/l a 

(ESA /NASA) (SOHO) W 



c,Ljj1 A )xa<a vAili 4 k \\~i c J^ Li ' 

ck jiill js . <\ a jj! j* y n 0 ^n 

^joLiial_li^a]| (Jk-<a ^auuijj (jd^aVl j 

"UjjSfl" Ukl a k ^a 

High — g-L jaaJ l ^ (Jlc. ^lijjl ^.lc. Jk-a^a ^ 

(Altitute Observatory 
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igiuAuilS u^LII 4 < tut I 


A Qjk lA4 ig^La dll jLc. 11 ( Prominences ) ^ lt»l jJJIj ^-i^Jll < 1^1 

* 

jlxll ^loij .(^jS ^ Joulat^La l)W-° A-ixuiljJ Ajxtuuill lijj^ll £T C5^] 4 _jAiuijx j j£l! 

JLa^B ojS d laJl Ajd jSj] /j-ixuill ^ ^^JLAJj t^uuill (jC- LoLcJ (J l^a & i Vlj (J^JajVI 

"Jl£jiVr a^A ^>la^l -lie-j i(J^l •qac j ^I I Ailsk ^gic. Jl£dt£ c^JJj ‘ LS “'^ 1 LS * '* 

jA^\ SaJJ (iUij t 2L«lLx Ajuaj ij^£ J^H 4(J^1 o-aJ3 l*iLk t>j ( Structures) 

.( Filaments) "JjIjs" ‘ l> 

O^C. (jL*^ ejA^a Jlaj <jl (jS-oxJI t>aj t^-LA 3 CilJji JJ*-y 2-Ui^uUI t>a 

t_ftit (jJj-wa. ^JSl j*. -IgJ jL Jl — L^C-UjJj 4 jLajL£ t-WT AjUj ^Ija. V^a*J liL^ Ja-aJj ‘ JjA“ 

. ji^jLS 

t2t». J...< JJXJJJ i(Sun Spots ) 2 w.i^.M I ^Lll ^ L_lja]lj LjAajS 2 tin will 4 j . a a UI1 1 -laljaill Lai 

. „jU ‘i» J ■*■ ->11 (JjLj LeJjfrj . 1 g Ifc I l)* - l eLjasll l_aJi)_5 4(_yuAuJl U - *—liu LltJj 

jjj J\ . ^uu J t ( aurora) ^i\ A AA s^Liaj l$-k. Aj% <. l ^aji\ 

• JUuill 


^jlj) jLii aj vL "^r Uii 4 "^«ii jLii i_*r UiL 2*111 a (*) 

<iuill ^ilajj Cjj*. iA5^j ^ 1 n a tu.ll e_fl^Lll ^3 1 —-I nj L 4 8>nj (J-aj£jl 1 ag^ ■a a ll 2**. j >ill ^ U_)a^lj .^Ia^II 


• ” W — ^jLuilld SJdAA ^)lj 

jjl Qc. ojUo ^Aj ^ dj^J A jir . uk ojAlk ‘''IjJjVV j 6^^ ( ## ) 

“ — lia»V (Jj k ^oll C5^J t_a^jujj tA-liJajVl 6J^ll A -i f lnfl ll ^ialiAll 
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ji^.1 j .Aj^LuJI £• jLk ^jua^ujd]! Jaljjudll 1 gjA ^JaJ fijjj^a 

(M.Zinkova} S ajaJoII &$.LjaVI ^a ^lajuJ! ^>-a jfi ^j *11^1 ^-llaiLuaj <*_j^£ jou1j 4 _LuujI^j 



1 4 ^ Ja^- j^k l$_)l£ j jAjj ^ 41^ ^ Ag. 1 1 AjAau A.LuiAjuoll Jal ^judll ^jJJJ 

fB/gr Bear So/ar Observatory) "JjlsiM" aJUJI 6 aa ^ ^^^ j 
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(_ A-i^.1 ks~\a ^Aj c^jdxjudll ^>0 ^llajj A^LLa]! A x>^ * Jra aJjLLj i — ^ 

^3 4 q\ 1 ^\^ ^jiajuoII L_J.l^. Cy* u' c ^ Jk ^ J ^-Ic. ^ A-Luugjoi dsLial^jaj (_£ ^Aj . 4 \£ 

.( SDO/ NASA) 1*1 A .IjouIIj '■^r*- ajji-^. ij^ji\ s ^jj . ^-i\l f^gSj .f.Ljaa]l 
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djUMmtl ^UjJ! 

b-lc-Lb i(_ya jVt ^bj£ CluuI ^bjJ! sift ?lkbj (ju^uull <jl -Lb (Ja 

. Ajc. 1 jJSlI i_£| ^bb jUj^I 

l>» ^ 4-L^aJ j^JjOJ^JJ lg lU t t> QJ^ *j^'j ojijaJI 

^ UJ^J ‘(Solar Wind) ^LjJV ol jLnlt o!a .Ljj$£ oUlu^J 

^^-iOLA-uJI ^U a ,, l\ l ^HaJJ AJjoiajuoII ^*Ij^31j ^ dAjjpj^ll J Oljj^pSJYl (J -6 L . ^ ^ 

l^J j[ i(jLuiiy\ ^c. &j jJ-i^l l oAjAii £-ljjll &.AA .<C.LoJi ^3 j£±Ajh£ <jjjlo ^ ,*1 lift 4c,^uU 

L>° ti>lc. (_pajb>U (jU $Ja^Jl (j^aj t ^yoSli <3 j 3^ Igjj .<j!3j <jj^ 

C5 -AxU ^ JoJ^aSI ^5^1,j31 cJa!>LiJI I^A • ^Aj ti g \A ^J-Aj fcrijlnl \* a11 

C5 Jk ^ a jVl c539»Jt ^ciil ^^51 jll c_fl^Jull I aa Vjlj ‘(magnetosphere) si ^&uir 

• (j-ajVl aLiaJI di^ljlj itg_ic. l:u*j 6 ^-Luj 

£ JaijJaJj jVl ^ *> mK 1 ii J l Jl^all <^3 ljn>m <^1 ^ ^bjll e^A 

S ^'^Uadl ^)^V1 i ajUJI ^3 "JsJuuj" \^&-\.\ < tJb 1 ik si Jjfl ^)jdXjullJ. 

t “- J l-^_?-L9_^f33 t— A ■ ajiniTw tgj JajakJ al_^j £ja _^a3I ^l-Ia^. dil^j {*) 

(J^3- t— lUj^p£JV^ ^9 <blLuill A ‘trt .i l t j l A_iauuali (Jxaj ^lll CLiUjjj^bll j . lIiIj j jj jbill j 

(jj^i£3yi ^jl C)AJ ^ L — j 1^J j J^>^ 1 *^ c ’ (j)^axj (jc- IgjJaxj ^jl-sL1x 3I L_k3lijj .Sl_jbll 

• ^ji*31 —■ Ujj3S3] ) Af^ (jj^j 0^ jgj uj^jj^I 1^1 ^-3 ujj ^ 

Ja^Lia.1 l^a .js-kuj .fij^l 1 5-uil J-i <^2*.JJ cg jJajVl ^-uijJ-il m*\l Jla^3) (jl^J ^^31 I 1 a ^ixia jjj ^ ^ 

A ^J-ni^I i ^ ^Aaijj t^jji-a-uill c_l^)9V1 Aa l nj^l l ^3 {jLa^ail 9> 3n» jJaid ^ tnjlnLlxAll (JIa^ 31J ^juo-ajJaii ^ ^ .<j U\ <4 >vtl 
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tjJJXa 


JjuiAaa: 


jj 1 \ UJ^ L>"-? cs^ 


L5 •* 


JU-aII jljiAlj (J_>«JJ 


nun 


AjjLsJl 4x«^)jalll 6^A t 4£*Lul]! ^3 


I jA djLpj^ ^L-adll ^ IAjj CjLujoi^JI (JikJj 3 I 

- t AjS^ I.AA UL^.V o^aUsiII dAA ^juSlij L_fljjaij t ^ (3^ ^ ! j)g Jo A AlxjiA 



\ i Ajjud-ojoill ^Ij^)1I o^A £cA]j C5^J taAjuU £ci_u ^^-Aj (joiAilll (j-UJ & aAl& 

.SeL^Mj uUxUI ^ ^jJLSII Jiill ujiL ^ 5^njj (I4//A7C/ Gl/S*) ^Ju. -sal ^xJl ^ 

(Madeleine Brekke ) 



j t ' ^libuj jjJbkLoll" A flila Lq l^-ixj 6 ^ <^-9 I—1* n Aj juaaa^I I ^-Ij^) 1I 6 jj^-a 

.(NASA} . LS jJaJ)I\ ^ juulaUx^Sl JU^all jIjT l$-ia 33-laj <^1 jVI l$j^ 35 Ai±L 
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(> Ajftl uA csj&i iSjSlI 4illL* (So/a/- Woe/) JLu^l C UJ| 

Ullc. L_i2iSt I jiA cJLa j .( Coronal Holes) \j JJ^JI 4-1 J^J j SjjjL^all ^ 

( S.Hihy ESA/ NASA) ^ I jILujVI -la4 .He. i/* i.kj <j£Jj <, AJaS I t 


88 












Jj2k c*Ua ^ ^ ^ jt jj ±j j*Sllj cPajVl c> c£j ‘lP^J^ jjAj 

SJkJI aA^J Aajfoj .<jjiAjuJtj <_pa jSM C5"^ u -Lp 3 *^ LS^J c 

J) <£jA\ tjj^\ Jp ^^2Lj .(Solar Eclipses) " C5 J^uill Ui^SIV' l^cuuu A_*_ifL Sj*Ua gjfi 

^3 ^qU Ajj^aII Aj^Ljoa ^Ajj L-i^ui ^.LajuiSl ^lajoiII (o ^)AUsi1I 

^jLpJ t^kl£ f^ y\.A > al t <j-<a jfi ^ 2o* - j d l-U 3 ul^ ^AgJ ’Lp 3 ^^ ^ CS"^ 0* 

(JSojaSI ^)kt^ t—fljjudSJl OA -(.P 3 JlVl O^kVl &AA CJ^J *WO^* C-P 3 ^^ UJ^2 

.^'^J1jq1\ U ~~ A-LULoM A ^^kj j J ajjll 

t O ft. .A jj t L °J? 1 L ^ 4 ^jl C5^* <—flj) i! Ajnij 1^) ^LuiSl A_3^Ll ^g-uLAAJi]l l—i j)i ^ t 

^Lojaill ( L U1 AAjjJS^ Ajjud^jill CjUal j-iudJI Ajj_j |*jVmrt1 L-fl j) kU ^k Il p.lill « 

oAjxjlH ^»^A5t AjjJ tilliSj i \ j uuj A-3k oe-LjJ dj 5 Igl ^Illt l_iSIj^1I C-£^ ^ ^"^OaJ A a\]\a 

^aill (Jla Q£ hj AjxLouiH (JklA ^5 j {J* OJ& l—4 j lAA aAALk 

.(Umbra) J^ISII 

<ji&i V "J-oill O-ajS" J V(cP 3 jVi (>) 'AJXJ OjSj jlfl C5^' ^ C^ 

A-laJ^x a ^jjAlIui^ Aik ^g-k Ljj^a o*a^p O* i P 3^ ^ A^ • 0* u - XLu ^ A-Lok A_llai_ll 

tt — Aj^iikl aAA (^gkl ^) j k ^a SI aJjuiLuj C^°i k i*_i^ui£JI LoAjc. 

j 3JUJ1 dAA t^j-uuill (j-aj§ c> ^ J*&\ ^g-ku UjUfr lP^ 

.(^ik jt ^ ^ 

- K — (_J^3 <A3^£^i A^.j 2 ( ^k^ l k ollc. ^^3 3 ^ (*) 
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I .AA IjjI . Y * ♦ V ^Ic. ^jLq V ) <^i] ^JdXJUdl] A_Lull11Lj Jj l£^ ^ v c> 

5 JUJ] UIUl^ tL pa jVl 6 c- l* Ic.jj lauu j^ 6 l jjlS (Solar Eclipse ) i oj.XH 

l_a_jiAll 1 6 a Jiaj (j^j 4-*-ij AlLi. (_5jj UJj Lsj .^>Lil£ (jjiAii!) Jj-aj3 Jsuij 6 lil iajli»_all 

.(A.Danielsen) (annular eclipse) " ^SM I , 


AjudJ 



(j-a jill <Jxal£Jl L_fl c-UjI 

j^_Lj lA 1]6 AiOj . A_lajujl Xal£ ^jouuill 

^L_lLa_ljuaJ Uu^k°l cAilj /jj'v j) cl_il^. l i'^ iT'\ i 
I—jL-a dlAaJj - 4 ‘ mA. ^\\ [j 

• Y * * A ^aLc. Lll^at-Lo (^y$ ^\^W 


"UU" <Kj jUSt jJ l^LSill Sjjj^s 
: JUL 4^! Aidlj) ^aL^, (.—<Ha. ^)jiajui]| j 

5 ? 

O^J 4llaJI oAA i-_L-a^] 

^oj <jl£ La6jo Y * * V jjl^S Y £ ^ jj ^IjAjjAjb 

t-. -l . Uul <A1 IAj J)’ x k *~*\ . ^jjOAJuill ^»Lul 

u.^11 ^oall j t^oall (jjj > .ml (J aia 
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When Earth moves into the umbra from the Moon, one can observe a total eclipse. The umbra covers just o small area that 
/rill trace out a narrow band on Earth. Withm this band, one will expenencc a total solar eclipse Where the penumbra his 
Earth, you will only see a partial eclipse (T Abrahamscn/ARS). 


[ Halvskygge ] ( Penumbra) Jkil A_ui 


* - » j 


Penumbra 


Umbra 


[ Helskygge ] (Umbra) J*t£» JliM 


JxA£ll JJiJI Aikla ^ til J=>JJ 

iSa 2L».LuuJI 0 iA V] V (Umbra) 

*1 j=j 0 jA (jlSjj (_g jj i_s (Penumbra) JkSI a-ui alkio ^ L*i 2 jjj 

(T.Abrahamsen/ARS) 1 $i>->j ^ *lja.Sn 
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A qV'l'S a\ \ (j n < nnil l 4_uoljJ I V'^ gj f 1 . V-a' I 


1 g ojWi^ A-1 a3^) A i-> ■ ■>! aj 

.(Alex Lutkusj 
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uj&allil ^ IJLU ^dxlb 


c> (U£Y-^ol£) (Galileo Galilei) "JJU jJJU" ^ aj^Ll* n • <\ Oi^ ji 

0 U3J*_1 <_£ j3dl .Aj^Lo S ^jauti ^LuL2kVl Ajjj * jJI In) > »n Ajj 41 JLiI^ C_flLuuSl 

.^.Lajoill Ag^,j lifikVj tAjuiiju Aj^LujlJj ^Ju^n I&JlxJj (J^ -* CjI I t 

^g-lc. 0 J urn^ t d taij^> a 1I j : cJ^ Aa^aII dial un^Yt (jJaxJ L LSl^j ^UaLoil tlUi Axj 


? ^ ^ 1 ^ * ^alc. -t£ ^jIa 3I j L_lSjl^ialj 4 ^a^II ^joJ^jLdj — 

. l^-2kJaju) ^Ic* £ib A-usa_j Ualuit jj 4( b Jaajui11 fil^j LjJ^iuulllI 

dJ ia^Yj 4 aL^L Aaioj sj^a ^ _>dajlj ( Sunspots) A-^odJi ^JLlt aJj^ tilli ^ 

^i*J .^Lj (JjSj IaJj AjLa.Yl Yl&d-s^j <ja (J^i ' jJ.Ul^k" (jl^ (_i& . da^Il ^ j^aj ^JLll 

cP *aLs J dSjll ^ 1 $j& jIS (Thomas Hariot) "djjjU ^Ujj ^ jJdYl 

." j-ildLa." J*3 LaRa Aajjujj ^ajj "d jjjIa" ^jSLIj 4 A. JjuUUadl £jLll] AjIa^jjuI^) 

U^ • 1 g \},\ J Lj^ L)H W ^ tjj jAnil l t5-^ C: ' ^ Urtjl £.1 ^juJ 1 ^JLll (jl ASlLo ^pa*_lll 

; ^ n U l U / awi " CK*^ (J^J 4 (JAAjoi 1I ^ T-laui ^gJc, £jLll (jtj ^C<_) L>* (jJ J& ” 

• lg-I (Jj|J*. ddjj ^)jd ^JjOAJuJl ^jl 
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(jc. ojljc. jAj ("jJJli.. C-IjSjolJj ^ ^Uj ojj^a ^jj ajjx^aW ^ 

^ j.iQi 1 j tSl A " 1 (JsJ ^yz 1 L L < n«"l^ . J) ^LIIa 4_L«_1ju) 1 (_£ ill lAaI I 4a.».* i J 

.aj AjjAaJl dsLuAaJI 4_*-a .diiJax £ • • Ala Lg-J yz 

www.galileoscope.org :<=>i^a jiul .4 j1aI o^a^l \.$J LaxLJ 



Sarah K. Bo Iton /Justus ) gU^t 2^.U j o* <jJ _y»>j j^V » 

(Sustermans 
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^• Aj j)^ > nj] i \ LAj '.. s~ t ^ i g-xjl A- J j> » < o /ni l jJJU. A <ct \ p^j t q jjl ^ ^ 1 a 1 


• c__l l .' ^\ iVl ^ ^iixu_ali ^Ja_i]l _ \a t HkmJ Xa ' _]‘ Q \ 


. (Galileo Project, Rice University / O. Gingrich\ 
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jgj jjj Jisu SjruSJl ub^oUi" 


2Uj.ll SjjjS diLji> ij]j *Uj Iaj*j JIjJ c«.IauJI AjjUuIj "JjIU U\J U' • i ^ a 

JUi ( Harestua) "IjUjU ^ jjj£ i_jjLUj ^ i^»V gjjjjli ^ .*LUlj <j*Ull 
tuUjJlj (jlui->j (Radio Telescope) jjjj.il j jjj jUjl'i ^ <_s.>Uj • ^>UU 

. ixA^al a m 5 djlj oSjouSj t-liW U1 tSllij 4jjuU1 jx A-uu Ull ^ ^ Ajjjijll 


(jjaiial! j 


_LL 


(JLiaJt ^5 ^icr cijlj^S-uuij L " 


^UaLkjJa ^££1 CLAjj£jou3j CiUJ L^.lJjSkSft • (J-^aIoIS *taj JJ ^ 3 ^ 5 ^ cJ 4 ^^ 1 

tU*Jj ^jjiiAuJt Aju-aj Uj£xJ tilliAj tOUaJa^l ^ JjaJI C>"J C5^ <JW^® CS^ 

.1^. ftjJa 0 0 433 5 qj-all M 9 


ti* jil*jj t(La Palma) "U 1 L V" ^ ^ uj^ ^jhJI ^ 

jpLc j)^j£ V * ^2k, 4-2kl > oxl (Jjjualiu iS {lJ ^ 4 °J .^1U-S <j-3 (JjJasVl ^ A ^,J UJ^iuoLllI 

fiiA <jLu ^jSUjj - J^a i^L£ ^jjjU ^ O * Uc. Jbuj (jl UaIc. jl icuLax^H 4*J&3Aj 

*» 4j^j ^ <li ‘ajAliSI 3 -ijAa ^ lo jlfU ^ c_flSj 3l jfiVl 3^t U43-^ 
^jikiaS &3 j ^ dUiaJ jAj t^ajAlill (jC- IjIgjLS ^ 3*jj 433 jxl\ jl« jLS 00 * ^ 

. U^llJ \\ ^-llaluUj J IjiojVna 4>a JSl U jia3 1 ftj u ai ^>s 


J . JJ^JJ (jjJjilii A-ic-ljVI 0^1 c? £1ul)U1 (JLw> jyi ^ ^a AaJLou LS all ^ (*) 

CjU.^aSIj .2Lu. jjJall 1—iU.^ aII ^ JUJI ^ US t ^uda l '^ JU^ 4 t> t4 n > nh \ lIjU^i 

.’’^jul! “ - ^^oi! :uu ^ aSIL Jilj jJI 
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joe, JiLaj jJC, qax1\ Aj i^jA ^l*juij ^jjiAjill <j-o iN» nj 

a jl±Sl\ 6^Aj i^X-Rays) a*m!j t( Ultraviolet , £/l/) jja C 5 ^j a*mJ saMjMI 

c> ^ o^j^' Ji ±*M\ ?kxAj .(Rontgen rays) Cj^jj ^4 is^ 

.(AlUa (JSV1 jt tt— flXjJa Sfl ^j) 


( ***^j*ll U^iil J <1*^ o^j a*^j ( UV) kfruiuW Jja A^Vl U 

f lT^* La^*J A*MiVi {Jffi^H c*n^> SjojS CjLjSjuulJj A-iajujt^j ^ajJj 

• ^ Aj a£MI Aali^Ml * /j| $Wt 


C^ 3 A-alla-cll Aj^t^ll Ja^JaaJl LjaJ^ fcaJM llsI Aa.^ pj 6*^ (3-° (J^ Ajuil^p l*j£A 

UJ^ (J^uluJI <4^ t —1 n^aj djLojlxMl 6Jl£Jj c l <nU\ l 

■ Lg-lSj Cmm.jIa Ml ^JajJaJ ■- * j! 


J^\ AiUaii J£* <J £C c-illkj djU^ Ua^I£ A_£jMI j^j Aj$ijJI Aju&\ (*) 

(JjMSi tA^ijMl ^j5 K c^^jaB (J^lali ^^a-m u Lo ^jAj^ \ ^ >. >** < ^jc- Jjxcuj 

■ ^.> La B ~ ALjlaB QA A3lL t _ 5 ic>1 6 Jjlju^ali dlL=». jA\ t _^pj jmlu jl 

Ajjill A*_iiVl t^^-alx-aJ-oL ^JlajSU ^1 MB fc<jjjjVl Alda MlMj t j£xujlj}^\ AiLiLa <_£jaJj lJlJUiB ^5 

■ — W cH 3 _>*-^ l ^3j j jl (_>ajVi ^^ic. Aj^JI S^UB (Jjaj (jl ^gjll 

CS^-i (j^l W1 J -0 (JMj J$J (JjJali AiY\^ a Q \ a jx (j-a Ajj^aII Ajj jjJall AxjuiVi (JjSjij 

• (^-^) V J (^" O 3 J 3 cs^ o* 1 ^ 1 -^ ja ^ Ul jj ^1 AxjjujII q\ 
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^ ^ O V All t ^ ^^ill 4 ^ i ^i l 9 \1 ^JL«ojuo I ^-Loi^jIa A uAa j ^-jUki>ouudll Aj^a^oll 

. ^ j^Lljj jl 4jt_>ol_2k — Uioj 



^ ^>lj j& j tljjbSlI jja. "l^L T ^ 

. dllijVI <_jlc.l AjaU-a f.L«uJI (j_jSj Cln^a. ^ (JllSkJI ja-aS ^^Ic. (_5-pJ a JJ.'PN 4 Jma PH dlLj jP * up ll l j 


(Royal Swedish Academy of Science) 


99 





















cW CP p ySa ciu-aliG <jJ jj (jo ^1 (Finger Prints) z*>^f 

"(Jr^j JJ^la" J^u *^a]i §1 jA* ^jA\ Jjlallj JUJill dj|jj Ajj jjJall ClU jaII jaJ C_JijkL j!) 

JajJaaJlj .o^ ^ (q^I j) JS jLiijlj S:ui ^jii Ujixjj ;CjI>jaII ^Lo jLs cc-iSj sIja j i(G/ass prism) 

(j - A **al > £*L*juill j! A^_ja 1I jl^ q^UI ^jlfLo 6_j^juca]l C.|j_jjuJI 

t-jLxij^A t(jaAu i H _ja 11 o^j ) x ^a\ t^ .(^joAuill CA^j^a ^3 A-l^l All A_jjLl<u£SI \»\ 1 ^\c. i_ \jjfLoJj 

(National Solar Observatory , Sacramento peak- usa) (ajSjjaVI Sj^ji iiAJVjil - Ujjjiill£ - jsi»l ^ 




4r.' 
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lA j (1^2) ~ c ^" A-pUxlVl £tJji (^Ic- A-ijl!ili A-LolUJl ^ 

<._^■v* ^HSI L_£)L*JI l** \\ &fla AjaIc- dlluiJ 6 ^a (Jj^j il^Aj .^LiaIc- 

(Jj^ l "^ ^ £ *"1 (^j-o c?^-9 . (_jaajolS1 (3^ 4 *1* 1*1 a \ 1 ^U\/j (JjS A*-uiS^^ 

(jjfi 4-xjiVt 5uJ jAj dulij .jhLojLS WV ^] ci^JJ 

^LiaiSI ^ £LJjl jj^all ^gJc- 5 -Ia^aII dsV dul£j t^j MAnil l <ja 3 *» 11 a \ 1 (JiiSj j 4 J> u^U . 1 1 

.<Uaa 1 fl (jJsajVl ^J] J a SuTl x i sxA 


^gi *ULI1 ^jJaLuij ^ic-llL-a jLaSl (fc? Ic. 41 a^*a Sjjjal* tdsUjSjuulj ^WUti) Ujli La5 

<LjJa dJ jlxji (_^^a3j ^ <&La y £ (JxaZxW Ajual j^j Aj uaj ^jkTijuu <i!5ijj 4<L^L dll jail s-Ldall 

~ *4 1 jj l a^ l 4 \l t**tt q \\~% Aj^I^a t dl^jJxJ ^1 4C-jl^-ui (JSLuia (jj*^ 
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(High Resolution Telescope and Spectrometer _J HRTS ^..,^,1 1 

4_jjUjaaJI ^^ic. (Jas. c5-^ (»aVI J o' I jA (J^ ji >—a'ji-i.nll j 1 . ■ ‘'j'"'" * A_jj^JLj 




H < 0 „>.I 




LS^ ^ C5^ *J^J i£jLl ^a3J .^Ljaill ^ ‘JbLaS AluiljJ 

.(NASA / NRL) pLjaa]| <L^j3l c-UjI a_£j jJ^\ ( Houston) AjjJLo 


dilj \xJ&\ qaj jj^l jWli ^ {Nigh Resolution) "a_i]U 11 <jlJ^" lJjULJI Sj^a (*) 

^£-21 (JjU^alijll ^3 A33j - .~ ij ^£1 jj l ,-iN jjm u^iljuj 4_o_ia]l C-j^Uaxa]! 
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11 k ♦A II 11 . 11 


jL±a\\ d-ajJI 4-kdj* Jaii5 Uljj j&\ <£a±A\ **5l J\ Jjh ^]| ^ jj£l\ 

Solar and Heliospheric jU^t ^uKIIj .{SOHO) W 

jjA« 1 ,o a*j t5 Ac. (j-Jajj 4^*\o t> tpljll x-a jA I 11a (jila! dlj . Observatory 

(jAAuilt 5 jj1 jJj d^aj 4 J£aJ (JI£a 1I li* .CjIja £Jj1 JaSII (j-8 dj j$i lilldj 4(_)iajSfl jj-a jlajljS 

“A-llla (j" 4 ' d^d; 4jl _jA — 4 i>ia\l C-JjSjoiJjII dll jjaa £y*J - _j' ^ .' J (_]jl" < ^Ijjoi (J i . --»aitt t 

L-n^j .<>ajVl ^Jajo. jjlc. (> ^-Ja'imi V (Su/7 atmosphere) <_$ jaJ 

UjjSir aJuLj 4 ( Chromosphere) " y> jjUI" JILL ^ f iSll LsJMJ A\ ^bdyi J 

• (_jda jVl dsilxll <Jajoil_jJ (JawaJj ^addi {COTOtia) 

"jjiA" j-ill Ja^ij .Y * ♦ 1 r le, jlU ^Ub {HINODE) djk" d^,jdl U 

cM cJ^alS l£ u' j^s LoJiijj jil£l (."j&jj' ^ Jal Sj^.1 

^ ."^Ajjuj 11 ^oall (J-° (JJdAduil 

^ * (JWJ^ 3 0° ^Ljaal! ^^aIxJI C 13*\W jSI JA Jj It (j* S^j( j\\ dsLajLuall 

• ^Svslbsrctj ^ ^ Jlijuj" 4A^c-Lid-ali ^jLaSVi 

^a» a m Aj-<at, ‘ V^*v l |A(4S^j LujIj 1 4.^i pLjaall 4Jl^^ diaDaf Y * ^ * ^alc. 
vJ ^^k.1 (Jx-aall i _ s A. sji <lj 4 {Solar Dynamics Observatory) "SDO' " u ...dU ajSjaUjj 

OJ^II JUdl udaiJI JS JA bjji (^Aj 4Ajajjjilt bdaVl aUdl ^ JLdJI jaj ^22 ajjja^ Jjb Jld (*) 

« — Ada 4_)ajjdl ^)laj| .AjdJajVl 
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0 


JaSiLj .(High Definition Television) HD TV 3 duiaL 5jJUL tillj* 

diLjLutl!" a ^Ic. ' »■* ^ _jA_$ *u^_P JS iSiak | Wsva Length) ^^.ja <J_yla (J^ 

M\ jjfcj i^U,„ cg J c . t* i w-- diljjijllj t(Sun Dynamics processes ) 

i | ^_j ^>all £, jj a. \ ^ < 1 La& 1 j) x^ra J A a 9 >■ a ^^S_5 

jAJUj 4^jJ! ^gk dlLSoll S& i(J ftjjj-all Lai .a^^^ bil!Lo 1^3 (J u x u ^ J*^Aj 

5 juiVt (jt . S-iauudiiJl l (j^ jA C-ifuJlj 4^^)^SM (3° ^ ^ 




ol^j .^IjuujVI ^ a^g-^.1 S^oLulaj JaiSj 4 A \i l m V ^ JT^ ; uVu ll l33^ 

cA* ^J^ll (Jj3 £JJ jliil 4iJa J <" jjiui_^jjl]V AiJa jA sjjj-all ^ 

aj^S jU-r» l^ia j i (Active regions ) "Ak^jJI (jLLuil" e«.Lja] _>&t ^lio (jj> Sjj^l' 

.-Lia-uiajjJl (Jj3 AjuiSn (j' 0 .J^ 
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<Lib <j£LaJj jVl lilla ^ jj.1i ''jjjfc" ^LLil ^>,1 ait'll ^ajJl 

(JAxa) . u 


juiaa 


ill 



jftl < 


■Ia.Ji'. ,QjL 


^ajJI ^In ni l <_ s -l c - (_£jjj J-all t- J » ^~>1 L (_>n=kJ I JjUsI^j (jjlAjJill Sjji .3 jLunll ^3 
2 _l]aluij lillilj t-Laa 4 v% . nqnl l (JJ3 <*JiVL 4 l>»i - « jJ-aJI (^C. ojji-^11 Lai .IcLutil 


(ESA /NASA) . ^ k U <Oxtl 11 (jALll AiJa (J jj jl l$j 
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JUM tffcwlu i |4M JM+Zjl 
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*♦♦44 ♦♦♦♦♦ ♦ 

4jJb- jjlu ftp — jihmi) 


A •c-LajuJI Aj£> jjj^i \ lij ^^111 UaU IHjIj ll*a^)3 ^jj^o-udll ^jAlJ —^jjuull — IaI *LluA1Li 

U-UjujjJj i^AlA iA h^l j£ ^)J3MJ (jtuulalla till jAjlJ Lai LqLgj SjJjLo 
SjAlt LjjA^ ^ L-UuJt ^ ^jjaAjuall Ui *j>SaAl ^lLouiII A^-Ltjail c^UAj tA-ixjjiall 

J# J& ^ lliyt 0*^1 j .4 *jI jll <La=J O'J&M CS^ ji4l’_J ^*u La jt "JLuSlI jjj" 

Jjijj ‘4 j * » a ui' l Aillall ^LuiJ jj*jj 3 iAjjAaJI Cll/ttMl ^C. liuj i-'l. ojjjS o 

.SLpJl th$j (^ill ^ajlt ! ^AAXJdll UajlfcA Ajjj (JISaj ^gjoll qa <jU c*11a]j .<jAajVi C5 ic- (jAklt 


^gJc. (jx (jiuuilt Aj-caj5 ^^lll • ClAjjfLouiill qa Ab^oll *Lu LF (JaajuAI Ijoa^ua SaL jj 

.^Liaall ^ja Ajl- a^p Auc. 1 n^alt ^LoSVl (j-a *^0^ J^jj ^-Lvn 
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UJ^ Aj^Ia c-I^SU^a (J ^ J*^JJ ^ 4 U a m' Ij 

.(P.Brekke) jt^jj^)'^ ^Lync/or^j "^^iJ" L^Li^a c_jL-a2]|j <xj!^>]I <c.Loill (j. uxu'M l 



l$J 6j_j^a l>°^' ls*J cl^JaLiJ ( minimum ) (*)"<_$ ji ^,'1 4jl$jir cjSj ^ L> ^uill Cjj_^> jLJI ^ 
laJUG SjjjS ^ ljUJ J&lj Jl^i c$J> Lul . (maximum) *" ti _Ji*ll 4jl$j]l" dlSj 

.(E 72 o^) ( SDO/NASA) <jj£j 


.”<*?■jlall “ — 0 jjJ (5 JjSJI J (_S £ _>»J (*) 
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j 4(j£aJ A 'g )al,ui*1 (jjfLl SJJS j^J (J m < , > "^ lA 3 ^ Jjic- <j£ «JJ J 

si* JaLi^l ^Vl iaJI J - (Solar Maximum) " ^ , ^ . ^1 5-cill" <j1 «jli SJiali ai& 

(J n a UJ CJAjij 3-aSll 0 ia (ja Clljiui fj. uai. JWJj .4 jma i *\ l (j-» sjjall 

.sa i ^ V jl tJJSll ^jj ojjall doa i(Solar Minimum) "^.ma^l ^Vl .*aJI" sjia 

lilijj t i * < *'■»■’' (jjl! 4-Lutl]aljia]| (_£ j^sll 4_uiljJj £JJJ ^jlVnnl 4jL^}UI a-l^-Jj . 4, J > o a > al l 

t i^ l jail Cjj.la. jbclaJ 3^*^ ' n^aj Cjlajl*-o3l 0 jlA *Ujj «3jj£lail 4 nua i ul l £3jJI Jift 

.Ju «Sli ^LbaaaSili 
•*^/ •* 

yy M ^ ^ ^ ^ ^ ^3 ALo Ajjui-<ujall ^*.3 \N 3 Asti aJlnik L-jLojLaS Ij. V^& ^g 

. UJ J<^M ^ jAiJIa. IAj La Ale. 
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(_£ ^ ^ \) } 6 ^jjd-ojuall ^Jajuj ^Ic. Ajjoiajuj £Aj ^1 Ax-a^)j V IjLl^l ^3 

Lot t ri: . n <&L* Y . .)/ . r/ Y<\ £jjUj ^)J.lAJUd 1] (- llaSal l (jxaJI 2-aJl t> 

(ESA/NASA) .i \: W t Y . . A/. o/> r £jjUj I^LISII ^ jLJI ^ 



-L'LC- (jl t ^ Y ^ * ^atc- A_lial-Ojui]l ^3jli ^1 3C. I ^3 4J,~>1 \\ CLil ^Lliliil ^jj_U ^lull aua)^)]l 

• Uolc. ) ^ ( _ s JI_j^. I&jIcLo *Lilaj SjjJ f_s^ 1 Aj>>iolu]1 


( T.Abrahamsen /ARS) 
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aIc. <*-^1 •'- a ' x - ^ ^ Ujl^io ajjJS ^ Jjili A. ■LlUd^JkX II 

!-»-*■. 1 1 jj (jjjj ' «a^j 4<ia]aJI djLuiLiill (jjjj (_i*-aILa]l Its 11 jj ^''t "'.till j . Y • » 5 ^Xc. 1 5 5 ° 

.(T.Abrahamsen / ARS / MSFC / NASA ) .La Jill Sjj-ill *LaI*JI ^uijii La ^-LLiLI 
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llA J 6(jlj3l 3JLa. ^ (JJ^J La LajI^ $ it ^ Jl*i! juojJaldi-c \\ JaLiull djti (jLllal) 

CjLa*Aj>-ii! A j^sUl l g.La. \c . ^-LojolJj c^julajoiII ^jjiLLa]! ^-9 C* t.Wj ^jL=kAjVl (_J-^ liS-^ L AJjoU 

J^lxj <5Ua]t c3 ^ n «i^.tj ^ .juuujj ^Ajj .^St//7 Flares) 

^iujs OljUiiVt *1 a Jlc *\£\J .(TNT) -a] -cP" ^>J1 ^U! juy <> ^IjULU 

^jjAo ^Jj -Lkia^all CjI jlilt Sjl ja. Aj=ljJ 

U-^j 4-*-^ <3* ®jj-^3 <aUall ^JjIa i2A-ia£ <j^k„jgJl ^li jliJi 11 a (Jjoijj 

-IxJ (_wa_L>U <■ L^aJjj 6 c QjJal\ <C.^ualj ^uj-uj £■ 11a j m\I jja <*^1j ((A - - rays) 

Aiiia (jLo ^yjJajS/l (_£jaJI <—ivliil ^ CjliiL <jti tjaaJI quia , qmj (Q&lj .3_utj (jjjta-i q[aj 

tiA q[3 i\l*y t Jiu, ISj .Ai C^Jajl Jlkil L£UJ dl±AA it jLiail liA ^ ( ^Qjjjl\ >=• 

.AjC-t n^-it t _jLa3^t (jjJjia ^jc. ^jij ( _ g jil (JllVt-uajVt j tAj^lni^UI dlVt ojJjS JSLuia i_lAjoij Cjt jl^ii^t 


A_ill*il AiUall (jaj CQiauui^j! clilji t—31 j 3 * (jjjjVl jtc. U j^*+ (*) 

Cjj^A ^ l$Jfr ^ * mt (^1 QAJ 4iu*jJa (_pajS/l ^lc« A-lz»il S^Lall Jj Jx*oJj t l a* .>TA 

^ 4il*-o ^3^^ C5^ J j AJLia C_Jjij 

J^J kxjji)l\ JAJ tillll <cJSjj tSlti JJ ^jL^VI lg^>Vtun ^lll CjLjLaAll (jiwJ ^pUajl <^jli til]lj 
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A wn ilal V» CjV 1 
«* *• • 

o ^_9 4-5LLa.ll 


m* 

L_1 


ll<a ^jaJjll .A 


A_xi2k-jJa (. 


HjLia^ ^lla. 



j . u jxA M . i l ^-LjU uj^j t - 1 ' 

jj /j i qV'.-k ^ ^jV^ ^ 1 ^ V.r-^j . 4 o\‘~>^ C_jL& 1 ~s 1 Lg_l .. i Lj 

NASA/ Marshall Space Flight Center) .sj j t. 



i_i^jS 1 ^ <allai4l a j...^. : i.\ l j /Flare) 4 ^>>ill ^^^ 

/ESA /NASA) X . .r ^Lc> Lb Ax-a^j c ]| (_unji 
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(Loops) "OUa^iiVr (jiiZ .itauuill ^SJI (^ia.) (j* 5jjja3lj AjjSII (Flare) ililaA JiJI Jaj Qip 

( Hinode/NAOJ) *jjUI ,> OijX. sjc J 1+jJja. VjJ <^1 «AjjiuJt Sjj^S cJjUJb a^U a-».:—ti 


^LUjjjJ'al *£ xll CjUa.1^1 ^3 

(JjoajujII qa ^Inuil Ailaxo (_3J^ O' 0 J^ 


(TRACE / Lookheed / NASA) 
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J ( Prominens ;) "CjU jUll" t" 4 u^al l CiU-&jj 3I" ^njj ^Lp-SH ^ 

^3j .^jobOJuili (jC- o AxJJ-o ^j-a 4-aliuJall ^JjIa A_1a£ J^Uanj t ^juiliaLlx-al! (JLa-all 

• a^JjS 4-jj^^ L_all AjIx tdlLu^aJl ^jLilal i^yA dll J-iLa iS c. fl * «o l jp-SI 


djLiLaxJj a AA (_]!Lq ( ^3 4 allv^l l t ** ^\ a\1 o^A > Ajn>jln Lix^ i—)V1 ^ <i A ?\3Vi .a l l CJ2klj-^uj 

. ,, ^]. fk ]. c ^ M C/tfEs jl 4 Coronal Mass Ejections ^j^VL l**Jj UdiS" 

^ jjx^SjS AajLoJ ^j l^JC.^joi (Jj-aJ ^j£-cjj 4*Ljaill _)Li_lt •$<!*& lilli! <^JJJj 

^5^* fL_l^)ij Lo AjjUtJI CjLjUuJI aAA <jli 4_iiL*JI <C-^uJt d^A (3^ ^^ iS^J .4x^Lmli 

.^jll * 1 a ^ f U (So/ar W/ncty "^^ 1 ! c hJ" in*^Si .<>jVl J] 

^ a\ I ^a^Ls t_LgJL^la 4j^Ul11 CIAjI^juiII o^A (_£^>l <■■"* l.^rwl *Ol Ja^JI 



L 5 ^ojoU 5-iJ^0 JJC. <ijia ^ AjjJajVl oj^ll ^ 5 ^jS?l ^ t njln l m .* \ l j . ulU Jj 

^ l^S JU-cJlj ajjUH U^JI fj£j .(/Wapnefosp/jere) 

^*-11 fi^A (J!Lq ^_/> l tM jj £." 4 Qi^i LaJl” 4^jjuoj Lo 40 JUjoj 6 _)I_J4 AI 4jjjui>g ^ (J1 ^11 

jjjli v^juflljsJt i>iA ujiA *USIj .( Geomagnetic storms ) "ijaljiaJ 3 n »n3 t \i*x ti ci*-aljsJr 

• UjL^aSft Ajg. ^^JaJ o^LuiaVI S^jAjuj J)-1/G->q (J^S dlli 4 ^ -. vlraql l (^SL uJ I Jit 4 I 
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2003/04/25 06:26 UT 


2003/04/25 07:27 UT 


2003/04/25 08:36 UT 






\ jlxJl (jiljLiLa ^ (3llalj un Cjljlxfjl «laJ <jjjj 

lg . <^11 (LASCO^j "jSjujV" SjjjuJI fijiA CjjliJj - ^ umIi! ^ (Jl^Q 

Sjjli s j$J\ ^j i'j&jJ' 

(ESA / NASA) a _Lalil]l » j (Jjjjj . / j-o pl^all f- n i >>\ 1 q-n. * 
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a'"\9 i!a] | JjliJI SAjjo^uiJI L Q^al^x-11 l** ^ > - l ' La I jj (JL^> 

d^A (jli JaaJ l ^jjai^ (j-aj .<jiajVL A jaJa> " jj.4ju> jII^LaII" AjLLj SlgJ l_±^L^L1I ^ vu.jlo Ux-xiH (J l j 

. (j-Q A** n/a.H J Uj a jLjall CjljjjaJ ' U A ^kJ ^>>a ^p> L^J^J W -5 ^ lL 1 *- 5 AAiLxII 

.(S. Hill / ESA /NASA) 


121 












((jtiiAtui ! ja uLojftJI 


Ax ^jojj c 3lkjj ^Sll t AJCAjjjaJI (3* 


dll Ajui^ jual l dl! j)\ dVI ULaJ 


ol* Jla .( Particle showers) "^^11 jkJl M dliUdVt aiA Autij AX-^u a^j 

c> L$ <^1 dlujaJ aiA .(Protons) ^"db jjjjJV ^ uj^ *dldjaJI 

jLiaVI ^Lui^I J tld. aJIc. AiUa JxLaJj dljJja^A . (^ajVl (Jj jil Ax^Lui 

jLuoiij Ldj ^jliutnj . 1 g j$ A-iJ^-^Jl a^-2bk,S?i JiLuiSl 1 g ^ j iA_uLdall dbS^olt^ A-iC-Id-all 
A^L^all AjjliLo .A-ljljJai!t A-Luixjual t A^al^all lg_Lujjj ^ill A_Lal*]| dLa^lx^lIj 

* A_la 3^Jl i— ll^Loldl] C t i t u>n dLjjaJi aAA (jj jJULj . dl^LolSJI ^Jc. dbj^aJI a^A Ajjj_^}l 


• adill A.jllx. (noise) ^Ld^da l_g_Lo AadljJI j; 


a^A < —3^)^ ) - di..) j dlJOj^al A-icA.u-nli I ^jl (_)» oil \ d ^ 

^J-a 3 i^)Vl ( < 5^ L*t • 1 dajJ l ^)-b-bl l«l^J c^jjxAjdlt ^j-o A-ajlall \*W 

La^ dlli L. IHu j .(joudll (j-o ^dUil l _ dalx.l t ^JJ^akll ^jinxll I^A (JlLg qjz Iaj-^ Ujl JaaJ l £y*^ 

Ai±L tSlliSj t( Magnetosphere) jA ^jldLall AdL ja - jSill 

• cP 3 jVt <Jj (j-o dLij^aJt aA a L-iaja^ ^jLo j3j (jlulll (ionosphere) 


(^^>J ‘A-i^J-o A-UJ$£ A dd cJ-aa^Jj tdsljjll aJj£J ^aLi-aVl jAj cdU jJjJJ ^jLa 4JjAl (*) 

• ~ ^h-adxJl C_a!id=fc.L U daldo Idl aj , J CjUjJo U (C pj Ai a U-fl\ 
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0 -^=^ (jg&j (j-aj3 LS ic> ^ IjjS 1 jL^AjI o^ jUauii L5 ic> 

^Jc. » j jl^»\ 1 ^_3j . ^pajV 1 ^S] <^kjj J 4_Jl*_ll aALLlSI C1jI 3 (dll jliJI) ClA-ijJpJI qa A^kjja A_L<^ 

bt q\\ 1 1 ^ -a ^ ^LxJa^x^a OO^"* j 1 ^ ^ 1c. L_ll_lJO-^-" aAA ^Jjlj iS Q j ^ j\ l 

A SOHO / ESA/ NASA) .*L^u!l -b>^'j 



^Ic. V ^a jJ (SDO^ juixjui.'l ^pLjaall JU-a^pil!" 1 £ \>ajj ljj5 I bai ^ b l^Aj 

(j£j tA-jjaLAJuall L-lLxA jjll o>a JaAa b \X ,11J ^judAxAill jk*\i o' OjAjLuJI ^C *! ^ 

[CME) <—bliS 0>G (JjS" 0-0 IbaJ ^clb '^ o' OJ'* 1 ^ ^bilc- 

(SDO /NASA) 


123 

























^ ^ ^ O -0 l. \x u x i ^ g. a x\ j]^ L ax->q (^Jl ^ a Cy^ ^ ^^ >. ^ 4 i U. n 

. ^ ESA / NA SA^j ^-jg^^ill 
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j f. l v q\ \ l n (jl L^JlSLojj L—iUaSil -1ic* c . iuju) A- u . u a * u\ 1 c—Lusal^xll 


.(NASA) 
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^ *"‘J f 
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(j& jtijj 11 £jjJa (jtj jjj JiSlyj ^Ull (jl£ ^JLLuil! 

Lc 4 ^j^C-Ua ^1 4<*-jl j&' ujs. jjuj <i 

^ a* hv,<„,y i 3 jm\ J* %ac- Ijia < J _J 3 al! (jiiil ^J5 ^SJj 


Sslm ji.1 (jiasJ jlSj .^1 


.^JaLuJl ^Ajuall dJ&Lubal 




" ^jlj jj; ^^3 <1 ^alarJI l-<ot pLajjjIj (Jjijuill ( m £^ J Ji *1^1 

The red dawn of the "^ladll j^a-Vi <y* ^i\j i(Aurora Borealis ) 

<J«x oj^j a^ ujl J t> U^j "^Vi" f-N! >1 a ajIc. JUJ liUl -(North 

LS ak ttllliS elj AjV jJJV ^UaJ^I ^SUI jA oLtui (jx Jjl (jl £-a.JJ L_lfuJt ?djVlaJI 


^jJIj .jxa.Vl jjMj (jjll) JLuxlt (jlS 5" W W 3 L&-° ‘A^Jj^aJ (3iaLixll 

(jxlfr dua. UlUaJ Jjx AjJjia c^i-a ^ <_£JJ (j! <j£xJ ijlxdll j_jj jt 4 l ' C5 Jaall (jidll" 3 ! t_aj*j 
.a Adi I j a ^111 AaJIj AjjxxjxII A a t -d x ^ ;/■ ^juixjjaII ?ti 1 x.Vlfr Ja££ < S l . W j i AA c j )j\jl l ^k 
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J3 n Jl 4wi q \ (Wooden Carving} l 

.(F. Nansen) FritjofNansen'S 



18 *1 ajVj ^3 [Beer Lske^j l_j4I $.Lo-uj ^ aIiqII ^q.^1 1 ^ ja U.j ^^ 

. (US Air Force ) 
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(jli (jjLoall (ja 4a >la . <U _$1 ^ (jj. ^ ixJ (JjiUII (J '' 1 *. ^ * 0 ' ^ ' j_j >.-i*Jt ^ 

. (Ulf Dreyer) » jS ji-aj i-a" LS jI»all <J^'" 
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6 jl 'cJLtuill j^j" 6 ^)AUa JA juo9j] dlljjJajll dlllx dlJLjJa jj 4LlAjl£^Jl (j* jj^t l (Jj§ 

»(j* uurtl l j *(j^ JaJj CiU_j]aill o^A (j-a Jl^. 1 V (j£Jj 

[Kristian Birkeland) (mv-UlV) u^j^" ^jjill ^UB J& & 


^3- 4^ 11 <jj^J (jl l g i^ <aJ (j a -a ^il l (j* Ajar/ult CjbjJpJI (jl 4 S 3 X (Jj^j *CLujI (j^ Jji J& 

(JL^a 4j ■ Inj'Sj ^ 4^ ^ Torollaj "(jlajSU jJLua Aa] 

<UfuL*]l ^ (>uuill (j* A^llll 4 jj 3h*u» ]1 CjIjjj^J (jl JjVi SjaII ^jJajl 1 i^Aj 6 ( 3 jS C 3 ju^I^La 

L-lIaall <aialA Lvaj l C-ijxn jifcill l^A (J!Lo (jl j 4^LajiH c_i^Slt ^Jaj (^131 
JjS 1 *jI£I ^Jal^u fJ 4 *^a ’’^Kj ^' 1 AjjJij .[Polar Light) "c-daill *^ <lIc. c 3 ikj J jli 

•^O ^ -5 (J^lui 1 >^A (jl£j 4^-Ljaall <LiC>l u^tiII ^jLafiVlj ^JJ |1 (jjjQal 
-WJJ U^ ^-^JJ JjSM (jj^J J "^ISjaj" Jb ^3 


i J (jiajVr 4_mjV <^a [Terello) "V jJ (*) 

* W 2 cs^l "■ i ^j^" (‘[Terella Experiment 
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1106330796 
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1JU, 
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— ^ 

A_l£^a" 4 \W 4s* 

The Norwegian ) "a&ISjjj <Ajj^ 


Aj ^gJjLal A-JjLouAI A Aj-liiSI 5-5 jjll J 

4_oUJl ^j c5ij^l! L_iji^2k A^j el 1 aA^j oivlSjjj 
\ Aaat. 3 tSlii (jl£j iW^H iJn ai' t JjUi 

.(National Bank 





!ii W i : 2i\ 4 ^ jjj dul^ i (JL<uud]l & j)jAa] A AjjiA Aa fi 


Ailxxsk Sjl ^ jljj 1^-jlS j jAjlJj .(_£ j5 ^g- 

.Y * * £ ^Ic. A jAjuj jt A X I X^alx-lt L_J^l2h. AilaLa (^y& dlLa^illj .a5Aj 


(_3^ iJOJ 


(A.Danielsen) 
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K« 


jAjj Aas A' aI**^ ^ "a£ 1£^LioLij^" C5 ^j JJ il| ^Ujjftll 

^^■3^ e3j- ^ Urf ° cs^ a-ljAx^ 6^jc. ftjLi^ i(Terella) ^y a ^t3 a^IS^aj 

djlAj 6ft^)SJI (^ic. Aj j^k J1\aW djl_ijJ)2iJI (j-A (Jjjuj (J^al LqJuC-j . ^Liaall (Jaaj ^1^-11 (J .aj 

. (Uio ^Laijl Ajt^Lsk^ . ^jIslaISI ^a A^nWoI l 


[32 


























JJ>U uidiS 

Jl^aJL (jawuiJt 3a AjlklJI jLJl OLL^ui LaJUC- (3*^ J iJLuilt *>*-*> ^ 3 jJJ 

^Ull ^L-aJ ^Lua-ill l^A 3^3^ ^ ' ^uuJaLii-All 

LS ^aJ)l\ ^ JLa^jall jjjIj (/.la^j . 3*3 jSfL JsU^all dllLia (COCOO/ 7 ) 4 juij 3 a Lx-all 

2 aL^\j J t^jjaali 3 ^^ AjUaia jl t^jJaall ^.jjJall 3 ^^° ^g A * A 1 (3 ^ ^ C5^i 11 ^ J ^ 3^' 

^IcLj tajjSlo 4 kis*\ JjLiSl J&^aJ C5^ is* Lp 3 jVi <3^-^ oiA AjLIaVI 

30 Ajj£^aJt t** a! 0 ^ L ^0 i j>i<iktili 3* A** n^afl ;A.j j)^ A a I I uliLu^aJi ^L.- 'tu LaAic LlSij 

30 JlojLS T * * -A * Qi* La ^lijjl ^gic. CjJl=kJ ^La^L-aill o^A .3^ 

2^ UJJ^ 3II ^JjlullJ 039^.jSn cLtji o^uilt ljU> 3 aM Jiii l«ij ' 

j ^L-illiJi 3) fi)(jlj&H 3* (jiA^all 3SI1H t^A Aajtilllj .^3 L$^ *3“^ 

C5 ^i 3 jlll Iaa J-jj^ a \k& Ul .^ L o ArtH 3 ^-a( 3 Aa^Aillj j 

# (**)^jjSJ 1 Jjjjiiljlt oLiLi <iUi£j SQjpfiT *j*^l\ s-^Ll 3 £1^ U i j±& ajL& 

JLuij :l^ jUl* 3 jVl *jSB J-*£ ur^ 1 <3^ ! cSJ^ ^ W^ 

^LaJ AjjS A_Lu-aju Ai^alc, ^JUj 4 jb^Vt lP 3 ^ C 5 ^J CJ^ -LS^xlt <J^ C 5 ^ (J-^J 4 '^ 

. 4 -£jj*Vl S. w lftll cjLV jll ^ cUlkajj LjUu] 3^1^ ^ <^3jj 

.(jiajbU L_llaSJI A^lalo AjJiALLa Cjjaall 3^ ul^ cJ-^Wj 


JU^i sLij l-uljj jA liXL jl «JSLulIj 3 ^ oj^ d)l 0^ (*) 

a q^U J\ c" -a" <sial 44 J ^ I> nL\ -a i l (3 >^ W^ 3 J g - L j Allai>all ^ojjU j L5^ 

Ali^A Jliiil (iiLjj 0^1 t> Aiixalaii 4jnnU u^ll cljljUilL AildJI o^A jSbjj •" J^Auij^Lall" 

."^jsJI “ - ^Jl jtal 4(Cocoo«) "u^" ‘ Jdj^' 

JiuJU Jjbj LoiLu^. aoiUi Ji.1^11 3-1 LiLi]l L-jaj ,"jj!jl£il ^j^l" ^JiLi (**) 

jlall “ -ftjj-ail LI ^-kauj 4-Lu^ ^ gAjJJ cdiil 4^j^l jLill U.lijJj 
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* *• 


'JUill 


(jJliaall Ajc-j tjjjJaall (jjlalix i _ s -^ jYI 'l » < 4 1 (JLa-al! A jVij i^gjAajV I (Sj^ " J ^ ''' l 


. (>4/?S) diljjj ^ ^li. ^-»“i 



3ilkl! J&I5 diliij <_aiUll CjI jlc. CaI jj> ^ f aL^jj aa^A\ ^-LJI ^ S^aIIII 

1 l^jl Ax A^*a Asj. j 6 4-5LLall ^-3 ^_lc. I dll ^jl Ax (_}auj j l_£jli ^)Ixj dllA lx_i]l 

( T.Abrahamsen/ ARS) .* Sjj^a ^ Ui^U j£\ <ilk]| , 
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/ __ 


The Earths magnetic field 


Shock front 

-zzznzzr-x 


u 
\ N 


Polar cusp/ 


/N\\ // 

• \\tf / 


•C 


Polar cusp 


Eanhi nugnctotphere protects us from soJ.tr particles Some p.vtid*r. 
still manage to penetrate through a "cusp” >n this shield and create the 
dayteee aurora. Most of the particles from the Sun penetrate the 
ma gnetosphere on the rwj*tt vde and then follow live magnetic field lines 
back toward the polar regions (T.Abrah,imscn/ARS) 


^ jjaiall «. jaJI j& jjjai) Polar Cusp :^dall (jjall t Shock Front :d:udl 

J .Ala (jjSAall dljlall t ^ W t all 41 j3 :41 jSJI Ja ji » riati J U .lWl II 

The Earths magnetic 

41^os-u1a]I dLl joJlj 4. j i n a i ll I I ^j-o 1 ‘ijn’s’l ^A ^ m I ^ i njl-s l i» al l s al l 4 tils 

Polar) "AaJaill Aijail" j UJ^'" JMI (J»Jiil £4^ ^ O^J 

Aj*iall dlljoJ ( ih»nj .( aurora) "\jjJ" <^£11 <3dAj IjuL iTjjj jll £jill '3 a (Cusp 

Zjcjj i ^Ijll l (jaajS/l dl ^gi (_gjb ^ i njln l ( jailal l Alia (ja iUill ^jlsniM ^glll i (J.ila uiI I (ja 

. (T.Abrahamsen/ARS) AjJdll (jJaliall d] ^ . nji-J » al l JU^ll d id 
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uSli&l ^3 gduJI 


'•(_£& ?4-*_il^)]| 5jjj^all a jAUaJI lillj AjLajjj ^ (_£ ji Jja_jll i_l£(_pajVI (Ja 

M£ <^9 SjAUall Cj-ldj Aal .(j j J-»q" Ajfr (jiill <_S jj cs^' LSJ=^' d'jSJI (>a IjiiS jl <LijaJ .V 

I_a!)lc. Lg-ij ( jlc. (j.a 4 jjS»aj t 4 a-s > >1 I_l£lj£]| aAA (JSj • (j J-^->J 4 (_>u_yjl Jjl j 4 Ja. jj 4 j_£ jjALaji /pa 


•c b “ 0 ^ '* * JW-°j l sy?- 

c^' <-?' — l>=jVl <_s-^ dJ Sr-dl (jaij jA <_£'j£JI (^JaSJI (JLill ajAlii 


^iAj ‘ts-dabdl JU-oll Jj JJJJ (^jll ^ *Li*_LLoll 4 _LulAjud 

c ^ \^ \ Ai-<a^] A-ic .1 u^i\ i ^a! JlLjjujIj^ . 4 _ 9 ^Lao Lg_jj La^ ^cA^jj i** j CIjIjj^^JIj 

•CH 3 (- 5 ^ J ^ ^ 4 _lxij ^ijuoll a^&Lla ^j| 1 



L_J j^uu 1 j 1 1 0 jjj^a]l JaSdJIj <^3 ^-ikSll ^kxxW 

.( NASA ) ( Hubble ) "JAa" ^Ldall 


Sjill ^ L_liasll Aic- ^ iIiqW ^ qiT'\ i 

^C>Lu-<a ^a3 4_Lsjuj 1 jj * jj a dl.li.lj . 4_ud^jSfl 

.( Antarctica ) " Kh<j1v 1 " AajjiaJI SjUll 


136 





























" JjU" xJaAH L_J6dj.<_£ ji joU J| i AJaSl ^ V- ^ jJaall (JjiuJI 1 x>a jl 


.(NASA) ( Hubble ) 
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LS* (ijui (JA \j±& L- U»n IgJj ^^jouuill ^ A_L^alo JJJJ <j! ^aa!\ ^ jl C-Lok. Ja 

?C>ajSn J] (j lAlil q\ j V^L i a ^ l 

(j] . AjxaaJu]! c.— L-al^aJl oJA (J!ia] Ajjjpill CjI^jjIhII ^yax.) c^ll Q £ ( J un \ 1 ^jJaaJI y^ | ^-1 V4 t * i *4 ^ ^Jj 
Jj3j A-ukall Aiklall c<j^ajS/l <_>uiL dj^j fiddj^ ijl JJj (jidll SjAlla djj^ 

U C5^' AiUa]| A.ia£ L-ixjJa llijiij (^jLu£j Aujj^flil A51L1I aAA .^CjIj Uoa. ^ O * * ^JLn 4iUa 

i^jjjVi sjiai c£ 

Aj_^-La]I <>—^Lx-luVI A A 'N > CjIia£ (JJiAJUdll ^LLljj tAj^ill AjjolAjudll L**-4 ^j \ ^ Q*i Nf 1 £,\jjl 

| ^jjal^ QA Aj| U^)£j A&]j •u^ 3 'jVl A gVL CjloUdyi 6AA ^jj£j (jLi^Vl c>axj . f , h>.q\ l ^ i jUJIj 

• ^lat^uVIj ClAd^aJl <> 3 a ^.har a (JA L 51 J li-^p IgJ (jl 

''j^jjU^JI'' Allia Liu 4 iLajJi J A-lJJjudll Ajl^S/I £-ioJ ^jaJI C_£UJI 

. A 3 ^). v^ ) V J ^ (J_j^ J ^ ull J $ djLj^SfcJI J ^)Luaa ^LlXJ j t Q^J-V < 

Sjd^ ‘(space weather) "^L^ill o-iUr ^jVI ^ u * A iH Cj! jdfc *Ukl! C5 ^ J 

.(Space weather forecasting) "^Ljail! aj^J l jAA\" cjr ^j J ^Ljaill aj^ 



.(/V> 4 Si 4 ) g.L wiq\ l a^jj$^ 1 j Aajj^^yi 3 » L>>ql l ^jj a jyi x vMil l C$ (j^aaII 


o* 


jjJiij J& (Watt) dil^llj cCjIj (jjaL c_fl]l Cjlj 1 >J ->\ 1 (jj^Jj ^jAa ^ 1 > \a \ \J cL^oa <^_ali ^gA (*) 

- jLlli c> a^LII S jSJI 
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iiifefiMy-'ii'.rif -• - ,. 




^ M.;- i\ \ jjAkll (Hail storm) luj$£ Si j~. niJ ^ ■—j*J <jc.U^a]| jUaS’l <_K>j*2j 

. jLaiVl ( _ 5 ill 4jjjjp£lyi (jjikj (jl ‘3-Jlc. AiUa dlli dlLuj^. (Jt_aiSj La^JC. 

.(T.Abrahamsen/ARS) Sjr.u, ,," jUaVl ' 0J Si [space umbrella) AlkJr 
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^>1>mIj jlaAit qm ikJr 

4 U-? J (JJ*^ ^luLad!) C-SL^aijaJl j^u J (jLo-J d* jl£ 3JLa iia 

jLolVl Ukl 1 cJSuuaJ ^LaSfyl a^A (J-aC. Jt ^Llxj Uj^) L>i j \ j tpLjaall (Ja*j ^aS L_fljt d-* 

^^Ull JlijVlj jL <£Lu£UI CjVL-qjVIj tAjjaJl CjI Jolt JLa c^ 3 'j&Vt <> ja&I $j&L^J1 

.<Jjiu*Jl iaiuVlj t<Xal*Jt tljtiUjllj diaJt AaUc.j t^LjajVt -LjI jiJI ^uuijj jaJ j L$J*A 

0 -^ J dj - 1 lJi d“* *^da o^pljL-iall CjI JdYl j tA^liuall jLa§Vl - 1 =J Aa 3 ^jli 

• ^<A A a^L^ (J ^Q u >i al l ^3 ^-aSn 1-^A ^xlalxJJ L_fljjuj ii^tll^lj ^ 

J 3 ^ <£L±A1\ dlVL-ajVlj A^dLall ‘La Ja ji! J& tljJai SAjoU A.\ tn*^1 du-aljatJI Jjj 

jl \] \ A&jc, £-a CllVL^ajVI Ajulaall jjjS jalaj c_il£j ajjUa — 3LLa — ^jU^Vl 

cJj .lWI t> jL&l tiu 1 * (> Jit cAj jiJjll LiajiSj d^' UbJj ."Ul jJ 

.J^all A^idllj C- L^ a x J jt L j^aj Ja*J J ;A_Luuadl! C-A^at jaJi J| J 


(jC- aAj^> cJjIxaj UjjjJp I gV^j A-i&Llj^a jLaSl JLujjI UsJaU jffi JiaJ d^ d° Q £]j 

jlijVt d^' Ujli ^Uilj tljl^jj Su <c,LJi J:u J& 5 jaj QiiAuA t Jjj La jLasfyl oi* d-°j .l^Liuj 

.^ljai3l fi Uj| diidjj j! iA U tij <ajxxj djj^ d^ 


• S3j^* a^dj" _>j La£ LaLaJ "AjjLjaa Ajja. S^dj" JilJiot 1-V^^j j 


d t_L-alj*JL jjtjj ^J^Vl JjJall ^K«_sj V’^LaaJ" jjUa d^ d^ Ljajl AjLall ^j 

c> wal l JUyi" f.i ku > n lij (Ja.b ( Compass ) " 51 -ajJ!" ajAi U j jjU\ i 

(JLa-all J^*-y Lj^C- Jpbj d^ d^ .I^jI jAa pis! A\ ^IdjVt L^yj 'S 


Jj Lk-idi—fljoj <L-sajJ!' dV yi^j 4 ( ^jJaj|Vt ^JudaLiyi 


CS^J ijsluij J (Ajjji J) A j > t M In i *1 t rt JJ^JI OLsk^JI l^jfl ^A=klou JL^ajj JjLuj ^ AjjA Jl (IjVL^jY! (*) 

• -Cjbjiiiillj $jeli*-ali jUa^lj ^JjJadilij JLuajVl J ^La^kaJI 
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Vqq\ ^| dll^)jij jIAC*I V Ijjli Aj^SlII AjjulAjill c—3lx-al^*li ^.Ljj! 4JI9 



^ \cl f .l djlSjjuj £.l.Ajj 

Jl^-oll dAAj J>^j LcAjc. cillij 


1 g $4-jjud>ajk!all c fl.x^al^xll c-ljjl t^jd>ojudil <■—AIAaJjVI 

w*\ l &LJ ^ c5jjujj <jj3 kgj $£> CjIjIjj jVl 


.( P.Brekke ) . LS ^J^\ ^auLUi^l 



1 q^ Ij*JIj $" jAilt^" jl L^GPS^j "^j ^ ^Uiu Jo* AAj)I\ Aa)~x i 

. ( ESA^j AjjuLO. 


ill 
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Skadar oi aolceller 

og alektronikk ^ 


0k* straHrigafara for 
menn-saker i rc-mmet 


Nardlya-eg andre 
atmosrfaeriake effektar 


PartikkalatraJlng a 






0 kt 0 atrom 




*•* 




■ -mm • -w uy a ■ w • J u.9 

_r- liar rn- mmSKSi 

radiokoraim 

{In, • 


riavrgasj 


0kt fnk3jon 
mo* atrnoa:a?ren 


•o 


ffit'-lli il* I « 1 5 r i : : |‘: i f 


I/jdusjE/fi.^g -‘j sLrsrn 
j jiridniSrdrjir^j^r 


- : J'Jfl: id 

>:il i'ii< jlof «:* j • I f -1 i i'/r 


Fcjsir.jss=)\ii=n l. j 
■ 1 =j 1 =A 'Jf i /-- ;=, r 


^•:iriiiii«iiir!;-i:i|oii 


c AjI J) 0 -q CjLuLi]! ^Ac. JLqIxj CLiau-uga l \c, ^JjuoajAAI L 

dlLulill oJA 4 o- 1 jI jia sAjC-lliaall jLa?^l CjLiiaj ( _ s Jc. -laiij lja.;■ A Ja] (JjLu jJj 

. ( T.Abrahamsen/ARS) jJI IrJj-. K,J J 
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:£l)JL9l)I uLluuJI duuimfjt juQ Jl£ui 


• o^-S ^ j*fc»j 

dlLu^^JI ^Ixjujj 
^Ljaill Jl jJ <_<Jc- jiaaJt £^V' 


Northern lights and Atmospheric effects 
Particle Radiation 

Radiation Hazards for Humans in space. 
Damages to solar panels and electronics 
Currents in the ionosphere 
Increased Radiation inside airplanes 

Degraded Radio communication and 
navigation signals 

increased Friction in the atmosphere 
Affects on Pigeons ability to navigate 

Induced Currents in Power lines 

Disruption of phone and data signals 
in Creased Corrosion in Pipeline 
Affects Compasses 

ATM and Bank Services depends on 
satellite signals 


• <Lu jjjSIVI a j\ i—lUac.1 

■ >-js \Jjv ^ ^ 

di\ ^ dj 

^ jol ^Jc. jJjfclU jiibJI 

. <rOLal! CjUIajI 

jLnlt b j\ ja. ijA jjJ5 

.U^Laialj 

-tT^Vy J diljLij 

d£L-«a^J! Jc j-uhtt 
^ \c. Aa1*j 4j£adl diLoJlaJlj A..i51..uLq jj jS/1 cIAjj^LoII 

jlJy\ diiJL5I 
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I iijj JuSU j 

• £ ^3 ^jLuojV I ^ .3 jj-J di] i A-illxll AJillail Cjl 3 dlLu^^J! 1 ^.V^n 

^.9 AjLuUj 4 A lU Aue>Ut.ua)j L-JJluU_ 5 tAjJiLjaall AjS^-aJI ^_ila!luu dj l>ajjui^J | o^A 

•^33® ( j^ U^ ^^uuJalji^ll (JLt^aII J fj^a ^Cjli .<9 j^)3laSI AjlajIaII ^)jjlj Ia^jjIj 

t^f\ 4i> 4A_LuiAjud]| Ajlv-tfaUl ^.USI ^£jli 4 Ajjl ^q\1 CA 1"^ a\ \ 4Lu^3k 

" 0 ^ jIajlJjS" *tdaiH ^j!J UjU Y * * 1 ^gij .^jlalj-oVlj ^llL^a] C-UjujJ Aj^jJ 

. AouuuS JI <L^aUJlj ^Lu^VI 4 > (Christer Fuglesang) 

j^lij La^JC. dllij 4£ljja51j ^aiU AjjtdasJl dsiUkjl) ^ Luix^ii Ajm*>ull UJL^ai j*JI <jl 3 ^Sljll ^3 

ajjll yl£ jl ^ 4^15 ojSi J 1 J*a a^A .AjSIjB ^ajVl ^-^U»u*B JLa^JI diUJa 

1^11^ ^4 * t uV lj AjL^aVl (2)^ 46.3 ^j la^Jl £ykX^ (j^ ^93 .AjjI jJaiB Aj^^q]| 

^_j. V . ^\iT > k ^11 (_ > )-jJ 6jj9l! O tljAuj Ajjulajuj A3Lk^alc> d ^ ^ VY ^Ic# ^9 O -0 djl ^ <» X 1 ^ ^ a 

• ^IxduVI (3 -0 A^ Ac.^)aJ ^1 J^)SI a L>° U^J 6 " ^ V jSjj!" j"n jljj" 

A-iLIiulaSI A-iaUjaslI jU ULAc. (Jj-oj i —a ^jui A.jjaiAuilt l oi^-»1j»\) $^A (J^-g 

A Q l-> i^fj .*W \ d C5^ UUj ^ ^CjI jiaj lIlAj Ai^jJi (jV dllij 4^Afers) 

AjUsl ^aluG 4^lda3S) AjSjJI l^la jVl jsJA c£j*lj .IfJ ijjll AjUaJ 

.{NASA} "LuiU’ A-£j^xVl fr ldaal t aJISj (J-alx-a ^ ^jVI ^)nA." ^1 j-<Jl A^J^ 3lj^)lt 

5 f 

L>* AJ^ -JaJJkJ L uialaUx^a VL^ ( 3 ^ U^ 3 A j 4AjLa,^N ^k,T jj51B L _1 jLoi! ^a.jjj 

• ^JjO-GJUdil 3 ^° f ^Ull ^Ljaail (J-SL1I |j* 

AK jjln j CL > . \ J ?kj £-9 jJ ^LuLtll (j^»J V i^lj ^LujuU aJjj-Lj 0 jo3 djljj^u lLl^J ^ 

.”^2kjfLaM ” — lg_La A^jUII Cjlc.lxjjjVi 
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(Columbia) "IuajIjS" -<^1 Aijc. J) IgljjL ^k (Eagle) 


"jx^l" Aj^I AjSL^I 2bS jA 

.(NASA) "\\ JJ" aA ^jll ^Ld 



(_(j^j .AjLajjai-a Ala. j ^3 ^Jajoi ^ic. -iii *L-ia3 _j ^aLjli AjS ^5 j) > ^ 

aJU=^ AjUa. (_gJJ (jjaljaj jl jjll <jli t JL Jd Jl ]| ^U^v 1 c> )>An]^LA3t->Q (JL^-Xi 4 J I^JaA 

.^ESA'j A \Xuxu ull <. j<aVj Ajx^lij^a 
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^“^1" £ J ^ ^ ^JUUOJ J "g-jLuj j3 jluaJjS" ^^JjjuJI g. Liail l JLil j ^ 

(_>a^)XJ ^Ljaall Aliakljjuo *ljj! t(/S5) (International space station) "^JUJI an K^i' l 

.(NASA) ^j-u-awdll 1 ».m)V 1 <Liia 
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lAuJI dJUJUtf ju^aJ UJilfi 


d_)3lj djdjL-a^j | d-JAA^d AfiS . A^S ^LajAI g^jIj ^=i Cd^-U-al Y % % f ^Ic. L-SLJjA* 

jSJI C-U^. 3-* 1 Uc3_j dAaum ^J.uuni t—Lual j& dj^tj IjAALaj idjSjll (_>j3j ^gi 4 -a^Ja Aj t n a ni 


«* 

6 


A_i3 tCluAaJl ^)A^a*Jl ^jLibijl ^xlaC-l lg m t> 3^_$ tLaj)J AjtJ^)l (_£ Aa ^Ac« 

. AC-LuJI jHajLS (jjjiLa A,V ^glj diL-aj aJjIa AC-^jjaJ ^jjixjuJt 3^ AjJ)Io A-jLsujj ddajjl 

&Aju<a^j i j J-aS ^ijoi £, aJI d±iaC-1j ; ^jAa^jV 1 ( ^j LgJL^ia CjA^t &AA (_£AaJ 


AAaJ iAj^S AjjoLOjua 31 Aijk-fll*JI ddl^ L&151 AjI ^Ixj 3 ^ 3^-9 3*^ „ UJ0 ] 

1 \» a"\-s. ^ ^Ic* a^)Lja o^JjS ^)IjT AojuiajuaII Ai^aUtll C5^-J « W . 1 1 ^lj Ic^LuajI ^-llaall 

• AjjAaJi diLufloll (JjLoj j ^g-lc» (JSjuA Axu*-a31 ^ALuAV I 

^ J[ i>> 1^3 Ia jjAj ^gUll cAJlatS A^Uall dJi djLjJ^?*^ 3* ^Jj\a dit AjjolajuaII djl^L twAjV 1 £l«a a]_^±j 

d3Ji ^ (/SS^ s'>**>^1 AjSja ^ 3^J9\> A ^ *ldaali aIjj liJ .fi td a fl ll ^ ^UdlVI Jc- 

.IfLuii jpS^I JjAaJI (i 3 ^aH ijjljiktj jjS) aJ 3j£j ^ J *3?* <J! * 

^\V\< tAjjLA^l! AjC-ldwall ^jLosSM A^t ^3^_3 ^ ’ia 4A-j^tLAjuill cdu-ail_5*il L . \ u uj 6 ^jj^ dj^l^ak c. U . W A^l 
gA Us\\ AJjjuJI UJ jis± <3* lJjVT SAO ^gjlc. aSIj .(J J*Sl\ Ajc.ll^ali jVa$)}\ ^ dj jdiO JajLjj 

dll jjUall (3* jIjuia j^ixJ jlJ^aSl ^ ^aal l jS)djj )ada tj t^Ac- 

^Himalaya) UyLo^Jl lSW^- 'pi** cU-al^U oajV LdoLaA ^Ja^UaS U 

Laj .Aj&IAj^oII jLa^l ^^)ia 3° ^gi {JSLAia 3 * • Aix-<al*JI d_i3j 

. AJjuJ-AjuoII L l^jS ‘"- ■■* ^^jll (JSLuixJI qa (_J^ajA (Ja (_yaJC- Vj _jA La jSi 
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- ^ ^ Y A ^9 (SOWO) ^A^joj ^j\jk,>>qll <Jajujljj ljj ji^ 11 ^ ^ 

* ( ' f ^ 1 ft ( ] t ' . 0 i ni l dlA^ / P'S 4 iCt\ 1 ■ UUt-ILj Ij^^ljjl 4 1 . I- f. ,'M1 I ‘ ^ ^ j ’ t^Q 

(ESA/ NA SA) 2003/10/28 06:24 UT 

<^u3jS]| flki" jl 4 Universal Time J ■ ^ 1 ^ i Jy ^A\ ^ j. U,-. i/.f 

( Greenwich) ^ ^2) ^\ J2'2\ J_>UI ii ji ^ A A £ ^ia ."^1UJ| 

o j£L!l ( _ r lc. (jlfLail j (jLiJ>11 .Ij .Wil 2l2\ 4_jIaJ| Jaa. (jj£j (jL 4 ^_Sj jj_J! , 1 u 3 jx. 


l. n^v c 


u 


,Vi 


^iVvl l -Ll^ l$-kuijjj ^Lj 4lklo Y O | ^JajVI 3j£Jl Cl^^j .4-uiaj 

• “" (^-^) duSjlH"— j (jVI <—a jx-jj <.{GMT) (jimj clua j3 
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aAjIa ^ 1 g & ** \ j-v c Y * * V ^)jjj£l ciilaiill «i5j Ajjouujdlt djI^jL^ajVI (^^*>*-3 


Uiajl ClmjL-a! J&lJ .Ajol-u^a'I jLa5VI (j-a JA&] C-UJuuj lA-JUJ! 3iUaJI CJi 

£.\ i>x\\W (j^LoVI ^ j g IVi djljjjlull oAAj i(SOHO) rS^>,', f ^ mxjbull 1 J>Xhil 4 J i ll 

- f ■ 1 L >. n \i 4 L >> ^ \1 _ki 1 --i l l j i f^ j 


.(2UUill ( ^9 .AftluJI 4 J^ill tAiJi I) 2005 Ocf.50 75: 00:72 
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6A^' jj^aCj A_pAl* dJ jpl j (J^jVl J* ^ 

.Sjl j=Jl AajJ ft till tHwaj 

J&I ^Luili tjlaill ^ AjjjaJI (Greenland) "juV l^j^" £ijl£ JliJl 

{j a a ull l dulSj ,\ g kh Ijj I jC* J^jJt ^^glc- ^ ^'^jjSjlair piLoat ^Sj 4^jpl \ \* ft^)l_J^. 

4 OaL J iiJ (_Jsl ^alajuJI Ci n^l ^ jpl Ajc. (*£^ 3 -^ L^C-Latj^i^ c OaLuoj js^ pot l t-3\V< 

Cy * J (jt >W\ 1 . Vnj^ .ftlaul ^ ej^laJt ^gJ] gJjll j£lu\j ftjt^aJI A^p j 

• "^V (JJja." ftj^jLa (^Jallolt ft^A ^jjjSjlaij 

clH° fi * ^ ^ \im.l 4 ^Ua 11 ^gJb- ^ > A jpfoSt ^3 (^^jijll -LLoul! ^aLoi iftjJ^S?! ^txlt AjIaS ^giJ 

(j- 0 ^3^ Afi^LaSI dit^-a-S (3® ^ J 4 Aptpll aL^JI jLauuoVl 

c. "A . jjai V t Aa 3 ^glc- (.5 .3^ JaLiill I jlA •l£ 3^^ JaLulill ^ nuij Aj^LaaH CJ^jptill (JjSLoia 

• UjliuiVl ftAA ^)AjJa (jA ^g3 Aj^laJt Cjt^jpLilt 3kJu 1 j 4^* jji3nB ^LaaII ^glc- S^P^aII 


(_£ j!>LiaB ^jjaSi aJJ lJj (jjSS AjI^J (jjU La A-UAjll ojaall ipulc ^ j 3 ( Viking ) 

4 A-likJ jllll appall a^-1 A±uu]Ij UiLl Aa. ^uI I j 0 ^ .g Jl fl.ja) ^ lg_Lo Ijillajlj (ti]jLai|>li!j JJjjjoIIj Ipl vVA . J 

(j-G $^3^ apajboill IjfCiUaluilj tAiuca_pl3 0 J * ^ IL Ij .Lljaij^j t-Jj^)j1 L$ 

• 3^^ l^I^l L_i1ujj a^-lP j ilpllaj] (JIajjj j) 
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IdaJ (- Aau j \ j tA-iilLall CjIj^*j 1I (jc- jp£l (jl (jISLaa AjaaS/I (j-ft Ajli lillilj 

JaLaijll ^iij AjfhS j) t^pa^jVl ^gAc» G^jl^iJll dlL^.^)J ^Ic. ^j^ojudll ^J-lLl A }5 > LS^ 0 < *—^IaaAVI 

^151 ^jJI <—3(jja^uJall (Jiklj dA:d cll^Ic-UlIII <j& UaIxj jli .<^>0^ J* C5^° i g jauu ^ 

^ >. >^ V 1 i'*qI^\ 1 aJL^. AaaA ^ 1 o AjAjoi A3^)xa]| &AA ^j^^Jjuj^ . AjIiLijoia]! dll ^)j» i\V_J iaa.11 Aj 3 ^jln.U jdi 

. A_iiiSljud>all 



LS^ ^l^j^ll IjAc. j\ 5-k-ald tLdxil A_d.llxill dll^Astlill ^aLujJ ^jjd>dall ^jl A^jJ AjaIaII dl^-ill 
/*L^A3 t j ll .Mj . 4 js\\ £ C^oa!! l_ iLajujVI dljld ,-juLAjuoII Jal.dlll ,_9 dil ^jl ^JAAA Lfl l^ll-A g _3 ? 


. ^jAAdll lg_l ^>aJ ^Illl dil j-llidll Qc- A9^)50<ill <ja Aj^aSI 2* ln^j 

(Institute de Astro fisi ca de Canaria s) 
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S 6 J)\ ^ ^ ^ L_fl^juo <lia^]| dlljliJ! l"\ \* y \ 


^jl t—flj^JI 



. ( dreamstime. com 
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ttofti 

^ jaJl L-L^kJ Aj] ji\ LS lc’ fiUaJI Adl£*j Ui c5^ J* Kr^ ' (Jj^ t — 

Al*_2kJ AddA^l-dt AjjjSjP (jli dlS^l! ^Jiij ^juo^juill ^LxdiVl ^ Ja . d l 


i j . f- 1 ^>»d l ^_9 dujkiijj J Cy* t^jjiAJulll AsLla jA AajuiLLq Aj/> £ > iliij jcauJ 

ji d'^'N^ j\\ LJiill j^t" ^Attij jjjtdl liA .Sldj 1 jlgd A_Luj1_Lq S jl^p. Id JsttoJ *Uai£ lU*J AjI^S 

. (Greenhouse Effect} " <-udt jjjh" 

^ Cl ud dj jt JOXJJJ J AjI£x ^ JaUi^VI t5 l& C A U > 1 ^ J 

L-JjSVt Aidall ^^Aj) Ala (jjdiHj ^dt ^^Ac. ^jl=kj L_iiliSlj .A-uiajVl AjjilaJI jA ^L^adt 

c> o^U £jp jAJ 4 (Ozone Layer) jjjji\ aS^L C5 ^ jUlt ^ ^ ^ i " 1 ^^ ^*^-9 ^ 0 *'**^ 

S^LiJall ^£/V^ Aj'sxaVnll (3^ AjuluSM (j-® \ \ vA .a ^v i ^-lll ^A L>* AiiSall &<^A S ^(J J> u& j)!\ 

i JJJ J^U 4<3 Jd l diA (JjSj ^ L-Uxdl jA (jti ASjSaJI C5^-5 * (j»* A^lSJI 

.o±J$ I ^ tdb^ Jja. 

^ijai e_J_j5 ^^A AiljS ^ ^ Cjllda cJj^A2 ux^LiJl (jt U^J 

^f.lajua <jc« Ld£ Li^J^d AiljS l iV*i j . (jiajfifl 


<jd j J <j* Axddj (Jll I oja^ jVi Jl& <jj^ (j* CjIjJ <-££ (>a (jjJj^' ^L5 UjQ (*) 

jkl 0 JA JJj*j njxx. lAJ ^J jjjji\ ij-aiaj jj jjJ\ Ai^a 4 j> xu. 4 ljl Jjja Ast^iVl JajAw 4 jc-j .Jaifi 

.”^.jlal! “ "(jia jVl ^J djj-ajll jA b jUidl A*^Vl lill^Jj • UJ j J CS^I 

dlkjj " jjijjjjj-oJI" Ailalc lS 0-° Ailaldi ( _^A — \ * H b (*) 
t^A Aadall j) jjijjjj j±a1\j ,^\siijj\ j-a odjL^.jJ ^ ^ Jajoijll ^g’Vn a^jc. 

4iiia Ax_i JlIaj ^ L_i^L*Jl jA AAilail jib jikxjijjjJ^\ j , j^xnj^\ jiu^\ A^da Axj A * ^j-ll jJ*. oAjaaSI 

Aidail ^ jAx jj jjjjdlj . AjjujdaUi-* j j^£il dsla.j-dl Ig.jlc . ( jx&x. n ^gdl Aaddl ^ * * * jd^ijjl j^Vl 

^jjalikjVl Aa^_jJ !ajj c fr n^k (jZaj)$\ ^ ^ * j ^ J? 1 *^* J J c_a!yliJI lJ^ 1 

. S\ j jaajua^jjdl Aida ^Wj A^dail jj£Ujij &^Iidi j .e^oilLdl j\ AJ_^aIldl A_jjlj_jdlj jijji j » ig . jS l \^,9 fl ^ _jl Ld^ 

.”^Jidl “ “ SjiJ=dl jjkb Aidla Aa.jAj jjill l$i« ^ j=dlj ° * 
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2^ 






S °'® oO 


Cy* pl*"»J 

w ^ ji 

Radiation from The Sun 


Atmosphere ^jaJi U£U]I 


^jSjj . dm3 1* jl i" jjJzxL')!\ dm31" SjfcUa a3jj cs l31 ^ jliJ! dilmj^ 

4-xdSl] ^qjluJ V J a\*\W j ^jjkiAjudll & ^jJall ^Lajoi31_j J'vl l 

^ v^. - ^3 ^. (_£-^ ^)JjLl]| I.AA . g. Lk ^nql l ^3 dlljud \W ^ ^cJauuj ^xj 4juo^jr_ixx3l 

.(NASA} . \ g j3 DUaJI ^)1 ^)-<UjujI^ g. j)juo \\ 4-AjojLLq 1 ^ "v jj 
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Exosphere 690 - 10000 km 


Space station •> 


Thermosphere 85 - 690 km 
Mesosphere 50 - 85 km 

Stratosphere 20 - 50 km~ * 
Troposphere 0 -20*<m ~ 


'•? - 


m ■ 






s«*si 










',V 












- • : ■ 


2 






m 




The weather and wind we 




.{NASA/ ISS) a_kj^ 


i_ CjUJoJ a 
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Exosphere 690-10000 km. 


.(£ u>vl ) • <J fS n <\ • (> t " all 


Hubble space Telescope 630 km. 

International space station (ISS) 350 km. 
Thermosphere 85-690 km. 

Mesosphere 50-85 km. 

Stratosphere 20-50 km Scientific 
balloons (40 km) 

Troposphere 0-20 km. 


ui (Hubble) "<>" jja. 

. (jc. “If* -\x.n 

r^ (ISS) f t. ^iq\i a ^ 

if S AO-0 . “Ajiult AiU" J .“jjio.jjUl" AiiL 

■ c, ig Al l J 

^tr. Aja]*J 1 dllj— ^S, 0 * — Y « n ^a“>^j“'t jp, .VI 11 d a J 

• Y <-. (jA t AAjJall ji Aida 


4-SLi.J .A-bJajVl 0jSJI (Jja. dllafL ftJC. (_£jaJt 4_£sliJl 

(^ikaJI (JLill t-jA^a Lalu — jjLjjJjjpJ) — g. jaJI ^ aJ j^La liile. jJjJj 

.(T.Abrahamsen/ARS) . jsJI a!A> ^ cjUJall ^ j^k 
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^UuJIj jiipmtl ijrfd 


^ 1 j\ , ^ j) t JilAJujil £_yi _) '' 1 l£^' *(jj ?«-lajj lil jAjj e-La. judll (Jx.?kJ (_£A1I L_Ujoi]I La 

a ayw\l J Aiji $l±l ^aU^II <jjl (j^a ^c.^)1L (j^Jj .(jiajjl jAjj ‘(Light Bulbs ) 

JJI J J ‘( Jj^aVI jl) ^-JaHIj 4 JLSj Jlj 4 A^LojVI ^ ^<jl <J^ L>° 

. w l ^\cl 3aS ^jjj LaAie VI ^ j^j^ yi g.jjjoil aJj^II JJVI aAA ^Jaj Vj . ^> jua. iiiH j i(indigo) 

.AiUk^ll J jft' c> ajUJ* J] fuadlj ajj >0 JiLkJ (Prism of glass) "^Uj j^' 1 a 


"dlLsk J' Sjjj^a J (jSiilj ^jjJall J jll 5JUa]l (jl Jjlll J (J-a^JjJ a ^jAUall a AA £* 

dil^jx (J ^jljlVI) <^L^ j-oll aAA . jL^JI J oLlaII dA^.jj& ILjJ- 3 

j5 g. jjAallj .c-iaJj £ jA^J C*3j2kj3 (_£ jaJ J- 0 LaAiJ < j^l (Choppy) " Ax lafo a" J t"a 

^u£jtjj La A ^aj^nAi/a Ja Jan, P j)jJa]l n ^j t ^)-anV I j J]l j-a jj-n3l (—^Ln^-a AJ (jj jV I j _JI 

dJ oa Jn J ^\1A ^Laj jjjiio ^LkJ^ (refracted) LJjaJu J tal>a AiuJ y> (reflected) 
J jSIj .^jaJ ^£Uil c^ljlx > jt CL^ ( scattered) i" \\ in ^ ^ J) JaAl jj J t jLw 

diL^.j>a (jx jj£ 1 jj j (scattered) ciruSij j jn'in (jjjjSM jjill dil i 4 _jj j>>> 1 I diL^jali 

5. jj£j 1 a \\ 1 ijiljT.jill t qj* .disL^JI (jjjS /1 jji]l_j LojjJl (_^jj ^ _ 1 u jj \ I It(_5^ ^ 

.(Golden white) ls ja^ ^A ^iiAjudll f^yA 


^ jjd-s. 1 j l ^ \W ^Lul ^ ^jjoajjoll p-jfjJa IjiLol (_jVI (^A \\^ \ 

? L_Jj^)iJll Ale. (JjJ^I 


^jl J . ^jl\ AiUall ^ AjLcJjoi^. 4J\j g. j x Ail l L g-U^i^l ^l-C- ^3 

JjUW'j ^ AjL-LIiII AJ& jl^ "jjjjlir L5 - ^ ' ^ - ) LoJ l^ij^ajj LjuiIj3 A^- (_£C5^j ‘‘LaSJ (y* (j£Lu AlUall 

j JJjp IgJ Aj^j-a (jo 6 jLo jjl J£ J J o^O (jAluS/I c-j^l (JJ^J ‘ ( jA^Ll o (jAa3 (jiJ AiLaiAll jAj ' ^ j^ill 

. — l o\ ^A. ^ (j^lj LmjLaiaJ ^g_la*J (jLouVI [_)$£' A_$£Ljjlij lo^ x n . 3 1 ^ . VlO C_i1^^a1I o^A . Ia i-g-J (_^alA. 
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reflected light 


JaiLuoll 

incoming white light 9 


refracted light O-**^*-^ 



prism 


£ £ 

j J>Lila (JDLi. (j-a JXJ jAj tjJJJ ^ ya^jJa jJ ^luj 

(jIjJl C5' g jlc . j 4 ^) J-> ,a l l oLia dlljJaS $.jjAa j-aJ LaJjc. CLs laj La LaLaJ 1 jftj .£- jS (jjjj3 

T.Abrahamsen/ARS) .(Rain bow?) ja ^ja" 

J-a^VI 



^-4 U.O JJ 


* ^*»APQ 

JaLjj ( bented) ^ wr. J j.xr, 

WaVG j ^^.^all C5 ic- L"'P AaJ*J_j (—slLi j_jjJixa (JLLa^ Lkjj^a Aic. <■ aV*'A ^ < i^jlujL 

jl jajj a! J t j^J\ J_jL aJ tjjjtfl uj^'j •( Frequency ) "ajjLPj t (length 

^yy tv t aJl*4j 1 a.\\cl ^.Lcjl djL^.^xa A_luoj . AlLi. ^ l g 1 X 1 jjfil SAA^lLa A Ja _j-a Cjlc.lijjl 

AlLa. ^9 4 l^-lLsb^-a ^>a9 (jjj 1 —lLs\ i u A . I 1 ^3 A qLA ^ t*~ ^ ■%.^^11 ^Ali3 o^jll ^ya A aV*A ^ L^_l3 

( T.Abrahamsen/ ARS ) . j&'l I 
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^>a- > Q* .iALiuail 


Blue light is scattered 
and arrive the observer 
from all directions 




Direct white light from the Sun 












irf*— 


biue ,’f t! vs *>catterecl ' .ore than other colors by the molecules m 
the atmosphere r>> us. we see Wue 1'ght reflected from the tnwc sKy 
and it appears blue Some of the blue light has therefore been "stolen" 
by the atmosphere. so the Sun appears ye'fowsh {I Afcrahamsen AKSt 




J JJ(A\ JjliJ! djl 
lil jJLU Uiij 


a* •• }•*• ** •* 

i MmAJ o ) 1XJLU 


uj j-?. (_$ (jljlS/l (3-0 J-^ UJ^> 

U1 j-ifij eLuaJI (JjjVI »I^SAj .(_pa_>-U l£_ 9^ (__3li.ll 

( T.Abrahamsen / ARS) o^' j^4^' 
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1 — iUyJI jlU 

C 5 J 2 J U£UJ1 ^ (scattering of light) *^II (Jl*iLo drufr s ^ jd <j^ 

(I) -0 ( 't j J^_J ^jAx-ta^S L- n> 4j^)UzaJ ^a, W Un‘l l^_l3 A-laJjuiJ £jz. 

C5^ ' J^l J tJaSfl pLallj dn^k \ .AjjUa^l pLJaJ A-aIIsla *L)^^ (j-o 

•lP^J Ujda <_£JJ <—dl& ^ cgl d a n <5jj aiaUll 4jidVI (j^ jl 4<LHJ 4^\ 1 


c O^ J ^U C5^ ^ Jp-^ ^*-1^ J ; L>^ Cy* dj|^la5 £_daj L Ida! 

^-a^' *^jj^ c^ 0 l£aj^UII ^ iaUll AjjUaJI *^da U^jI j c^LJI ds^ 


*• 

. L_ 



l^llaSdll cJ^JI l^uS jgdiJ <_£ jaJI e_&lill ejj^a 

L_aii! ^Vl *>J! J J^V .(/SS) ajJUII *L^I 
( NASA ) -oPI (jjJ cP=-Vl Lcmj opl jj 


jA^_Luj l^La AAldj i L_ii^j s >» 6^' i> '^u* 



(&J^ J) (Lyngft) "j-iJ" Sjj> oai ^ oiijj *u^ 
.{P.Brekke) j^\ J> ; JJW U]| <j±.|.sb 
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White light 








(Jjla Aj e-La t_J^i 


water with some milk 




Yellow light 


A simple experiment using a glass of warier; some 
milk, and a flashlight illustrating why the sky is blue 
(7 Abrahamsen/ARS). 


Blue light (jjjl jjJa 


o■* 


JJaj t*LJI i_i j£ l^ja a !jj i—ifui 4 


( T.Abrahamsen / ARS) (uia. 4 jjU=u) 
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Jim mil ujjA 


l—S-Aill AililS (. " 1j~\ <ilaxa (_£}L^ lAsjjJa j-oJ t si x i . ni l (jS) (jiuiuill l-» m“' LaAic. 

i> S J^ **»£ ( scattered) CiLiL 3JUJI 6 aa J, .sUuJI J* aJU J ^ ^ 

U^" 1 *.' C 5 ^J 4 5 JjLa AjIIaj_jj (j h x nni l Li] jAjj t^jiixnTill <•. j i >> /j^Q i l 3 .J 3 ^I 

• ‘U ^ . 'il xi si jAjj (jlja.S/1 


, jUJI CaU> Jk tfjaJI a_£UJI sJximJI jaf&l Cal^>JI J J| s jaU^I 0 AA 

jjUl cjlj <*_iiVI (ja j£\ I e-jsL jA jj (j jl ^ (»jSj tsUJI jUj djLjjj^.j t( _5ji.Vl Slull (JjlajLj 

!A!u»2 .IjIjxl^. 1 jp£l l$a3 (J » 1 a . Til l UJjjC. c) (j^-aj IjjIj ja£S?l ^^LljuiJI .^_aA ill j jasJ)1\ 

jjc. J^l ^nxui SJjjc. Jl <_£Ajj t>J AajojIj CjU>Iol* ^Lq^j csA' 

C5^ (j^ui l-jjjci SaaUl* l Vi^ x >j I Aj£ ^ (jl£jj ^aijl -<3^-^ ^ ^jlc, 

4-*-jujIj 4_2kLudaO ^ic. fijLc, jLiljV 




BrGkko^j ^Ajuj^I 4 ^ >. ^-\ <• ? 1 ^ 
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if;-'' 




- ^ 










J .*!(j-Q Ai-uS dslSflaJ *Jjjall J-*J t(3aVl ^ UaAic. 

^jLa tSlliSj .ljlj-o^.1 JJ^I (Jja-<uill jAjj tillijj ^ uJa J jl t ^Li) c Vuu'n (JJjVl 

| S ll Jj£l ^Lajuall jAjJ t*15i3 A^k/uj ^£1 A-^.jJLJ pjj^nll CJlLu i J CjLijJ)^JI 

( T.Abrahamsen / ARS) 
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uUUa iUttJI j>Lu c j a 


(^ c <3-^ _jA iSj^- (jj-iJ (_>iajVI i* - ' ’'-■ J IjLa 


_y^\ xaia Aj^^) 1 x>j (,2)^.3 ^£ I ^^juo A g.I ajuuJI <«_s^joiS 4. 1 1 -"v 1 1 6^A ^3 


C5^ ^aIAj (j! 3Jl^JI 6 ^a ^ Lu^j JALall ^ ^jSJ >L pajVl C5 ic. aljj ^ill tcJ^>" £j|^)!l 

^ LS* iS^ 6 <JJJ^ *J^1\ t^k ^j2kJill *^xJa ^j-ilLjj (JJ*4 jVl (^Ic* (j-Q .jl^ill -Ljuo j 


J*® ^uJ Jj^alilll JaS&l Ci k^Ja I j^l£]| J jA Jijj^all ^ UjaJ ^ jj V Ujl 


^2 L_lJjuall^ tdilAl^J^/l 


u 


Lx-aII! 


AjAjUj ^qAj) 



• ^C-Saja: ^gic. A_La1c. ^A j 6 jJ jJ d£L=k j ^ A-J ^ JxSlt ^^ic. * LjaAl! j|jj 

(NASA} (.5^^- <—a^l-C. ^AxJ l^Uij tdl3^]| (Jl^ia ^.Lxlila $.1^ ^JOI S-LojuJI 
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«.Uj1 . jJ CliLa-j t"(>ajVl (!) dlUiaJ c _ g lc- 

(W4S/4) . J-aall (_3a! ^ (!) "(JjJoj" (_pa ijVl 4jJJ ^HsIliiI 4jjl_iJaall aJjjjij 
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IaIij $ AjUajVl 6(j-o ^Luill b_L-<ai!l ^ ^ <ic. I Lu^ll ^ l!i3J jj£I j^JI uj^ 1 131a] 

?(_^aajJo]I ^ U*d ' o^j^ 1 

is* C^ 2 ^ *U"^' Jjp- (Circular Orbit) "^jSb Ji» J tl illa" ^ jji V o^jVl uj : <^ AiiJI 
(jjjLo ^ £V,o ^4, *.lUi]| ^ (jjiAjill j t>=>jS/l ujj AiluuJI .( Elongated Elliptical) "-laj)laAA (_£ jLjaJJ ^jljLo" 

clF UJd^ 0 ^ O^J^' uP (i>' *jW^J • UJ^ ^ ^ ^ U\n t Jaa^L^ 

(Jal C— L^a' l ^ (Ja AlUa (JjilUj (jiajVI (jl (Jaj 6 ^ 5 -^ ^ 3 a jjl . s-tLioll L _3 lg_Lo i. qj ^\1 

^ Uaj jj£I jaJI (jj^j — <ilI 3 3^0 Ia£j — 13 ] I 31 a 1 .%V jIULaj g. tL 5 J t ^ I^ Lq 


c> Yr,o 0 J^ (rotation axis) "Jjjj JJP ^" Jjj-S ^jVl J ^ c>^ 

c> JLuJI Ul^]! ^ .{Plane of the Elliptical orbit) "^jluaJI JuJI jl^" ^ aaUiJ 

(JU^J i (Jj-saS ^-3 (_^ua ® U^W-® (Jaa-uaII AjlUI Ja^xin AjjUajVI 

.Lc-lijijl ^)3£l ^LajoJI ^3 jAjjj t^jia^jVl ^^ic- lUolxj 

lP *U^ • <vtlkJd]l (jj%3 c-LcuJ ^ ^Uaiak_iA ^jaaUiH ;A_ljJajVl S^ill (j-° ^ ^i>\l L Q^ , ^l Lo| 

jjJaj-<JI 13 a (jc. Lo J£ Joajj c<1aI£ a^Ij <jUkVI g3a 



(_)AAJUd]| *LiUa^)VI C> ^gJLxjudll L-ijL-taill Qjf^J (.^..n^ C(JjaJ ^jaajuaII o^j^' JJ-^ 

('-j ~'j. 1 j < 'j j) Jai. (JLui ^ailjJI jt-LJI 5-iabj 5JjjIa >- <n^3 jaJ (j-oJ 4 JJJjJ 
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(M.Ratzinget) J qc. -ujUL jj*j jUsi ^j 



Ijjijj :4 ajjV| (Jjj-aail (_>a jVl jJjpJS Ajjl JJ (j' 


(P.Brekke) .«Aii3l ^ <_$ j}i\j <. iuJ ^ ( Lyngety " ja: 1 J 1 SjjjaJ -*^1' 
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SjtjJtJI a'..M 

UJ^ ‘S)> Lxl ^ jljLcu jlaj ^ ^A-uJaj5/l oj^ll ojl^a. Jaxujia" (jl AiiaJI ^ 

(jj£j j £2jjj L& LuV liUjl tljjjC. a^£ll liA jJjj .l Au^-i' l Jj^aa ‘j liSJjj iL yu^\ ^ j 


6^)1^)^ A^.qJ Jajuj j£a £_a SjSJI l-Awn C5 i ^UJI jljU ^gb) "Sjl jaJI 

• O a '^*CJ* ^* 6 (3^*-^ ^ 5 ^ L_J j)W 1 1 ^g-9 taqlq^. A^qJ JajujjpA 1 ^ Viri AjV 

^(J^ajVp oUay.^'j A^LuiaII ql iSqAUall c*l]j ^gA L IfuJ l 

CS -1- ^UJ^- 5 ®L>* ^JIajaII l— Q x ^l l ^ .AjjJaj^l SqSLll ^g-b ^jIjuAj Acjjx i"* w>M 

C5^j (-£*^5^ j .^^JLaxaiII L-Lutajll ^9 qj£l ^g-j j)Vs 1 1 <*— QnV^l l ^3 AaAaII UjIa^hhaII A^Luia qj£ij^ ^3 1 ^ \ ^ 



AAti^ aII (JA 3j3x]I l. \f \ qiJ aLA£ d^ jjx-all (Jju j£jj . pL-iaslI qA jjaj?)U S_jjjl-si 1I &3A Cj3iJ 

(NASA) . A -uJ-a ^Vl ^g-b oIaaII Jj Ajaoj Qlu sqjj^sa]|j cAjC-lL-all _jIa 3^/I A_Lud jj Cj^kt ^aII q^aq^U 


S J^' SJ^AA qSUI ^gi SjljaJ Aa».j 3 .l^aqj AaUsjVI Sjlll SjA a>.jJ laLo^ ^ (*) 

• A a\*iA a 1 1 (Jj^ll djj rv j\ l 3 aIxaj Jix^-algA (^Ja*J1 1 ^ J^joi^IaII t ^ i\ > 

Thermal or Heat ) "iajljaJI Alx^" J\ :JIL J^La J Uijj^la ^Lol! a.nU sj*Ikll »1 a ^>a (**) 
jIjAaj ^xa=J1 ^S J a*_oJI p_fljjijj .aa11& (Capacity 

^ Up ^ L>°J ‘A_iUajVl Aj^p^aiII a^LoIl I^aa ^)j£l Ajjl^pJI c-Ia^I Ajljujj .AajIo 63^.1 j A^jJ 

.”^j3a]| “ - ojljaJI J^Ua oUaII qj :J1 Aj C_JjIaLj .(j^jVl ^gb 
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. J)1a >4_Laja)l_^J (.—SAx^allj ^.Ijjudll (j^J 4 J (Ifc^ *_J^ ( — J W“^ 

.(P.Brekke) q & ajZ ^ J_p>. <j^ajVI <jljj-^ <- . &jlj*^ ls* 


(jijjixi tj (jfem jQj>*g 



AjLLalo ^ JuAajj c^Luoill L_Jaall Allai-a .lalxJJ (jl^-a (ja s-Ljaall (ja dllaLll l (_paaJ^j-a 

{^NASA / ESRtj .aLudL aUn*^ l_lLU1 A^W\a L-llc.1 ^jl ^jljjj^ill (j^Pj <-_Jaa]| 
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dLhifcU 


(j-a oLjaI! jif J ( - n » «*1 ^gjJI OjljaJI siA j • Jj$-5lj JSkJlj ( _ya j?iU SjljaJt jJU-a-a ^ gj n a uJl 
J) "oUx CjljiaS" tjj£j oLJ! jUj Jjjj Uijfrj .(_lUuoJl jJjSj ojj^j ‘^Ul jUo Jj^jj tjUJI 

Aijjiall oi$Jj .jIm SjjA-a JaLaUj ^ ^ >Tl ^1 ^ CjtjLal! ojlA t i_lL=>uJ! Jib ((jJjll 

. Ajo j!Ul &Ll&]| ^Jc. ^jLouJj CjUI dAjl jq]| j^ia Loj 

C-LoJIJ {CO 2 — AlulSf j*- 6(JJJ-^aJ! £jjJa dlljLiili ^^JjoUj 

Jjaull (jiH jUJI jAj ( J)l I dsljLuH ^ j^j diS^ll ^"CA j*liA jjj£" 

C 5 ® <-^ Cit jAiA Jjjillj (P/iotosy/7f/7es/s) "^j^l JiLuil" ^ ajLJI ojia .^aisU 

C5^ U 1 '^ L uj • ^ • Aji^iC' ^3 (ji j)j'^ jUauVI Igx.^-k u>n tdildji] ^_ A 1 \W ^jj \ 1 

• ^-Ic' Ujl^IL juI Jr > q l -N*1 ^g-AJ *SUaJ| j.lusa* 

^Sc. ^C-Luu ^g-A (jJLAiill (j-a A-o^lSlI "Ajauua&bll (JjS" A.gjujVI <jl ^Lu (Ja :lllaJ 

VlioLu^V 1^ ^jA\ ( D-Vitamine ) j^tLa 

AjVj .luiluil aIj^ UJ^J ^ ^ CjIjJjA jJjSll (*) 

i— u-ojaj fcSUUj ^Lail + QiO^" L>* S-^J^ j^ Lgg-n^^ IgjS Qiaoj^jVlj UJ^JjA^li Aajoij 

JjUh ^ uj^j *y& c5j^ 0 cjIjUII .( Carbohydrates) 

d^A Jljal ^a! (jx J AjjujL«S/I CAjjfLall JL^.1 CjijAjAjjjHI JJO*Jj SjjC., 

“ ajj^' djULxil JS ^UV a^>H! Ajji jaJl AiUoll 4j jAjjj tjLaijV! ^uui> ajjUil 

[VjI^ 
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.( P.Brekke) ajLc. J^U. Jj\ Jlkjj 




jkLXi.x.V.11 AjuuoI 





.( P.Brekke ) dids iill (_pa*-J 4_ajoi2k. Jic-LoJ «■ ySa (jluijiyi 
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jm^JI ja dJl&uuVj QS*j uu& 



ft ■ k/ E 


» T ojl * rp r l 

■VV J 


* « i . ** » s 
.£]kSrt» t. 


[Hans- Peter Van Velthoveri) 2jLkjb SjL^ [NUNA) "U 
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incoming solar energy 



condensation 


clouds 


rain 




* *•£“** S ** 

L Q j iS 1j 


evaporation 


^ ^ \^0J A_2jolAjudll ■ (^)Ja^)^/ \ ^ \ c» l^jj L-AAjolii ^A ^^iLAxull 

<j ajjLa L * 0 *^J J? L . A^ ^ U Axj c L-jl ^ jljo ojjjufl . u ^aJ dJ oLixa cJ xrv J 

4 Lj_pS SJ-4 jUaJlj dll i-ij^k .all ^gS Lid j )_$ jdj ^jlll jlg-i^M (jj^J jUaxVI odi . jU»J ^ 

( T.Abrahamseri) .djlij jjdoll d odJl Idj 
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♦ * 


4_2vjU 1! <SUall dd <ji jpa jl O-a <^kjUll Sjl^pJI ^plj <jj| jp* ca^A dj| J d>j5i (Ja 

c g*jfm (jl (>a <^jli]| A 5 Uall dul j}J (jA IaJj jl ?& 1 _ia !1 JaSL^ j)A 


lit . 


. (^JJ-CjolSI 


L .. 12 k J 


6 jli 4 cJliLoJ) j .(Stored Solar Energy ) 

ja^ull (jli AijjUl (joiijjj .4-liaJl CJJ 2 ^ <5Ua3l oAA (>axj SjUlait 

3itkll dJiA • Jjjlij ^j ‘qjIuJI <—aVT Jj>o Ixjj tAjlc. ^SljJI k^jJall AjsJju 

5-5Ua a] jj ^jSj is ^ 1^q1.w"u>i1 j L^_2kl^kiLuj| (jfLoj 


l-jU^xuII <jaj cAjjLJI CjUJojouJI q* t>\-iA\ l-ujuJ) Iaa ^jli t*Ui£j 

(_Jji_iaU oLiaII 6^a (j^Sb iS^ t^jUaxVl -laaLaiJJ 


(^ Aa JW*Uh ,q 1 1 filial] ^-iaUJj]! ^j A a . ^ ^ 1 1 ^_A Q u x u-oll j)j : (J^jjaun'l Ia^J 



.(K.A.Aarmo) .JjS <> 3 Jj 1 La abLL 4 LS=J 1 ^ ! jb <> a^jUII ibJjaJ Ailkll 


176 



































4 o \ U\ 1 jiaxJ 4 Lijli t ^l£ ^ jl (jia j$\ ^ jliJIj (Jjj^ll < —laall LaA^C- 

. (Sts to it) (juxAiN ^ dijjjlkl A j aa l aA 
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& i . ♦♦ ♦♦ 


Ajmumtl 44 Hail uUlJ&uul 

j jS4l i.(’)^«LVl (J^axJj C fl il 4 u n^ ]| 4iUaJI ^Vhnj jLouVI J (JaLuJI C—flV^ -V^ 

. *jA\^ ^j3 (3J^>Ja c> 4 U » uu*\ l 4iUJI ^ SjliluiU SAjA^ lijL 1 ii^< 1 6J4^VI 

^jjaLj VA1, (jAix^ajli cIaJJ^ aJ (j^QJ V 4-*lAjJnll SAjA^ (JjjaAlII <ja SaI^IaI! 4iUa!l 4 _ia£ (jl 

^ "Sr^ L>^cJ J '- 3 ^ 4^kjJaJI 4 _ia£JI oAA <jaj .aA^.1^11 4»ijUill ^2 ^ ^Ciij 1 _;LiL» ^)U-o 
Llxialiajl j] IaA tAiUall 4_l£ ^Jl*JI ^Ll^.1 ^ ln>M <42l£ \-^_j\_a I C5 Io Wq * .n 4 ^<\ 1 

jS* Sj^ ^ 0 * * * UJaL 4a^ui 4iUa A^l^ll ^Uil ^ JJluoj jU ^31^11 ^ . JUa J£j^j lg_Lo SjIsIujV! 

,4_l£ ^JL*JI L^_a.^ > hoj ^1 4iUaJI 


CtiLu-oll 14 _a » )n V 1 oA4> (j-oj .^jaaAiI] ^ALjlaII 4 ^-» U ^/l j_u£ (*) 

J c — t*— aIhI) ^ ^U_k]l Jai=J <ijj*A 4_iLao l j .<AjIj 4£ijili ^ j±&j 

£-Lj Cjljoil <JS6U 4^Jl^a 4_AxJaVl t4. qq>^\ l .ai ^ JAA j V cilta]J <UJj ^\Wi 

. ^JOaII — 4_2kjUa]l 4_Aa_LVl <Ja£^ C5 ic. (jjiuoj 

j\SL> ^Ul \l\lc. fA^kuj Ujjjj J*j .<uji&\ AiUnllj l jjall jjJtSj j ^Ua SJ^.j jA cJai jll j AjI^I (**) 

. ^.jIaII — <c.U ^ jluB (jA 4^1^1uij Lq 
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4 a l yxt 1 ^ a I c- ]a\\ A-lxu-ajaiil <3Ua]l 4_aS t—fl^uj 4 — 13^11 *■— '^ 5 -^ 

(jl (jJajSll ' g ~'-« jLull <Jlil liliLul (j-a ja^jLS (jjA« ^ 0 * (j^l 1 (j^\g"inn 


. [Alf Inge/ Hafslund ) 


.UL* 




U£ 


AJ 
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(djUfrtail) dnmwntl UMstJI 


U^c. Ulc. \ *\ a j*c. (jl£ tj^uuja ^Ljja ja (Edmund Becquerd) "Jjj% .ijjxJ" 

Ajj-ojl j . £. jj-ail (_pa j*jlj Leslie. > >i ^jljj .li!jj 1 J L>"d oj ! AVI ^ ^ 

AjjajJl Cic.1 Jalm l Ajltill j»lc. aAaII .laa.V <aJU]l J _ja 31 L-fljuSSl "(JjjSjj (j jiA 1 ' illj jA " 

^ Ij 1 J)l£ .AjLafr -1 a^A ^iajuU 4jSl£ 4-\ j.^1 l a l ' J^IaJ j\ 

l_£UJl jJjlu eUjI ^gi c5^l jA Ajc-llwail jUSVl <uhVn,iV ^LjaflJI 

Jj >j ‘(^a/7 guard) "jjU ^U—ll j-ill l^A f lc ^ W .(a^JJI) 

,4_jj^L jjg^l! ajLjJ ^Uml jxS 

L£UJI" uW^' C> C5^ u j£\ i(PhOtO~Cells) L£LaJ|" ^jSjj 

dilijjjSlt CiLjjjji jjau Uiic. iiU3j jlu J] SjJiLw «. j^aJI Jj j*ii i^So/ar cells) 

ajlA . (jjSjiiuill Jj-aic (jx AijSJ ^u! j* ^L-aa! <_l£jpj ajLa ^ 

Jd^' c?* aja. 

(JjSj AjLoE. IgjS ^jj V •‘LluiAiill AjjjjJal! 4^Ualt ^JJjh Jjc. 4jjUal! ^tUl 

t 4lull 4 j jL UJij AilL ^ IjJj ^ >=■ 4^ V '^J 

(_ijjjia 4 - } >i iouiH L£)LiJI IAs- >» JaiuLlj (JjiajjIII (_ 3 ^)jujj l a 31 1-4 t<aUal] 

PV IjUaiLl j t Photovoltaic cell 4jjjkjy4j "aJ^ jj^SJI AJiJl" aJ=J l (*) 

AfiUa Lil cs^*d i%\ * L&j eali^j t gjlcv Ajj^^iail AjUail Ja^Loi ^jc. aSjj L^LaJ! aJA .cell 

U!SlaJI aik ealiS jij ^ (JjjaklJI (jiaj .I gjlcv i "l]-i'i .. i AaUall jl^Li Ja %\ « (j^ Ja! Uj43 

concentrating J "iJfJJi b^UJb Cu^ ^Lujill UiUJI L u ^±n J i 

• VjU “ -(CP^) Photovoltaic 
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jxaJI Ilk (jl£j jxS Jj (1^/7 guard1) "^jU o^" c^ 1 -^' J^' 

(AMS>5) ^jU WyjnoA^yi ^lLIj ill jj£ "O jja ^jaJI" ^£li ^ ^ 



jLj ^1 ' ^ jl<~- A JaSlmil jjJall 4iUall is^J ‘ U J^A'^ ' O' 0 •'ll 1 l '^l ' ‘ 

.[REC/ D.Heinisch) 
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Protective Glass 

(j-a AiLL 


Silicon (Positive Layer) 
AiJall JUS (jjSJo-J Aiaj 


Contact Grid 

p Lj^ll <L-«a ja ^ja 




Wmi ■' j 


wwrai i 


Junction 

4-L-ali ^Aau^j*^ 4jLiaj 


K«p 


Back Contact 

4-ialaJi (JjU-ajSlj ALL 




Silicon (Negative Layer) 
AsuLli JL2 JjSLLJtt qa aLSj 

yl11 




• ^ k >, . 


.(Pdl Brekke) ajm^I L£UJ ^ *Lj$£ll ^k. j^JJLill Jc. jUjVI <4L£d <> I J& 


e j^>Vl (J j» 3-jcli-all jLaifyl ^ j».^u.n (3-JJ 4 n^.H l£UJ! 

A^LlII l~ \\ <LL Aa_iL 6 A ^Vl^k —I ^a A .IjuIAjuC \\ £-L-aJj jl^J i£j±Sl I 

j| J*« VlC . ^aIxa]I (JjSAboJI (J-o LmAjud! AC- ^ 1 dj^\ oLjjujl Ac. 

( T.Abrahamsen ) 
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uULbuul" 

H ++ 


(J■ (J_j^ ^_ 3^ - ^ 3 - 3 A-j&l u^a ll jLaS^I 

AjuuiIjj o^jj£ ^1^11 f.'tj-o ~^~''t~'j'* 1 ^' ^^Ic- (/SS) "aj-o 31*JI 3_jjLjaaJ! 4 l~i~> oi l" »' jIjj 

LiK J--'j jjU-, ijn* (NASA) "luili" AjSjj-oSH *L^all *Kj Oj81.j .A^uuill t£UJ <> 

OljLil siac.1 ijjJj ^ A^uwuill Ll)UJI ^-1 jit ^ jjj£ .aa ua ^I AaUall ^ IvVmL 

1 a r -u-' Ja»j jJu^> ( Calculator) "i_i^U. M jVI ^l^jj lilLSSVlj jjj^l' 

."k£_y±l\ IPUJI" 

VqI ^ \^ \1 j (_)>x3lj 4-LuujI^j (j *s ^ 1 il l j 1 

J l^ol w*^ 1 ^ i 4 j 1 A-3k^jAl Aa^a^ A qjQ^ c.** It uo^i AjjuaAjuiil Ac>\ u^i i 

. <j^al jC-Vl 

^<a ^ljjj l^Hj V Aj ^tijV ^ u;<Cik ^^ AsLiall ^A^IIjui) V 13L<d ~J-JH 

? JjJ^'j f 2 ^' L3J^ 

(J-Q l^tlj] <J-a Jh&l l aISj (Jl j Lo Ajjuuuill AiUall ^tijJ (j] L-UjoJI 

JjtiJUj ,<SjU_a]I aik c jttn la-Jjjuj cAjjSlaJI jjJojj J (_5^ lJ^ J Jjj^ 

A^llali ^I.VVuAj (_£jj I^Aj Asia 
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lAJUUjuiJ ^^ic. l$jl jjJa ^ Juitj Sj iU= 

(NASA) "Uj" l«2jj LiUJI ^ U£L 



J^j (Hubble) "<>” 



Cy 1 ^ VVim lj t4 jm . ani\ l SilLaJI (j>j <JJ^£ (_£j3 Jjljj 4-L^.xi j.1u 1$j 3 tlijliuij qj > ojj^-a 

S.l4i]| .lilia £ • (jjS-a (Jlx. Ajljuu I jjai*J ^all Lll^all 

. J_)la 1 ^ jLj-^ -JjJ "/jJJjjj" 0 jUI jli-JI jjJsjj toLuJI (jLili. ^jj 4_Jt*_ll 

( Flickr/ afforesm) 
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~ ~w~n n*~' 1 ^ ^ Uj jLj tiiljjc. ^J\ b ^ajXaa 

. .-'Ij 1U~'\ l ojiA J^LL (j* 2j.„^, i :," j *iJ| 4 jSIj^ iilj£^jj . ^ ^ jJiill «.ljjl \l*di 

.( P.Brekke ) 
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♦♦ A A ♦♦ ♦ A 


wii l SU j uu£ 

durfmfitl £aaJI AwljJ dUSUJ l^jlS 

6^L>Q 'J j* ^ 4. J Ul AuJl J^C- 6 ^Jjoajuo1I ^Jju^J ^jl (^j^aaII ^ja 

Aj-.aUk 6 jUaj duji^l jl L-Jj^julJj jl 4 _JjIa jJallA jjJU (JUAuJl 5 -juoIj^ t.-£\.V\Ajj . A-iLolAJ 4 QjUl 

4 L ^aja11 6^La jk iil) l^ijLklujljj <.(Solar Eclipse Glasses} ^juuuiJI i q j^x\ 1 SjU^j 

C5V (>a L^J J^V 1 ^ (JILq ^IjJj ^j-uSH 4 u*iauJI £kA\ S^ULoj 




Solar) 


•* 

.XJAXLkJl 


\\ ^j Ua - L c 1 1 a a u J J) ^- > A-lajujI^j tLjajl (jLolj c—alaL 4 jjuiajoi]| ^JLi]! AjljIja c^lj^A j j 

uj^dj 4 o a -^ ^ (JjSIuoj (Jjli l-jj£juu!j ^ L gjuaAoiSI jUoIa]! Iaa c-jiSjjjj .(scope 

uj^j ja V :UJa <S ^u-aj *u^ ^ 

cs^ * JJ^-^ *bjjj (jAal^ooiVI (j-Q (j^AJ Ia£ (jjxil <_£ ijJ V ^JJOAJUdl] 6 ^)^xAa 

Sun ^ (jj-a jl <JjAA-ial]| £iLJl JJAAA ^gAJAJj tjljj ^)j£l (JjIaA J)Lg_2k. (jVI ^IHaj - t-** 1$ j\l ^joij 





cIa^. D JuLq JLA) XLlkJd j| t Sjlk: 

(Astronomi. No) a JJ >*b 


.(ajjj^JI jiijl) (Spotter 



[J^jujJ J oUnJ jl^-a. (jC. SjljC. AoxjjAjjaJl £jLlll jy^ua 

(NASA) .JJj J Alj)g iaj ^jn.a/t]ll Ajsl yet A jLa& 
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(Big Bear Observatory) S juiilaj JjLuijj Jb Sj^ ^Sj ^jjj u^3 ^tpj 


187 



VI •( telescope ) "<_j jLuutt 1 J (binocularej "<_ijL» jUai#' 1 jjjJo (jc- ^ <Jjj cj^J _jl 

dlLui^C ^Lol (Sun Filtefy "la m Ai t i laj_jjJa I a om>.- i" ^j\ (Jj tljj! ^ja*_ilj S^jmlaa CjIui^xII jJijj 

Ukut ^1 t>J cjbjluuiill £uj CiiU^II jJi *.a £ya ^j^aj dll % ui^aII oAa (JuLa . c_Jj£juoj wi 

. j^> J o _jj» nn ^ U-3^d J L>* 

1 g JraLfljujj J (JaajuAJ aAajlAjulJ L-J^SLal! AV'oAi ^ l l_ \l njt\**At 4-SJ^la ^AjaIj 

Jljlluitj A ui . ^ il A^ik tg-J 4-UjjA^.^L Aial^L tillA ^JJj .^LuiaJj ^J)J ^jAaJjl Aa^bv ^Jc. 

fAjJ -(A-IjIaaII A^i^alt ^ ojjj-aj) ^J^3I 6 1■ J-»* 1 ^W ^gic- ^jjjajoAI SjjA-a 

6^Jj ) > ^ (_J 1 1 <■—(C_iLluAxJ1 ^j- 3 ^Aalil oUkJ djLuitlxll Lg-laLijuoij ^jaajuAI i 

.{Jaa^aII 4-i^,lj ^- j r k .ju< a ll L—lljujJte.ll La^lic- ^ jlll A-»*l ^vll ^gAc- 

C_Sj^a ;<iilaSi dlV jL^aH (J -Ax j JIju (j£lj als^VI ^gi 5-Jjajuo <jt ^jS-aaII ^jaj 

^ILxaII o^gAc* 1 t. J 4 aa.Asl 1I JaJuJa i-t^lli AxJ j 4 ^jjoaju111 ^ ^ 

. IAj^Li ^j-u ^ — V * ^jjU (jj^J j) AajL^Jlj A m.'wtl (jjlJ 4 jlujL1aH AiLaiAll j 

^jLluiII (J^jolj (jtj td53j 4 IjA^ kj a^)-u£ b^^ok (^gAc. cJj 1 -^* 1 ^^ ^1x3J ft -A a-v <5j^la 

^Ac- \a\ 1 a(o u * A I A ^ £y& ^jj^ajjAI dLxj l_j^^.ulA! 11I tA-ollaA 

,<a^iJI jt ^juj! (Jju^all ^ JajL^JI ^glc. 4-ul^jJI ajjj^all > in oT^)a 


^V^ a J j . j^jJaJ t ^/nc . L t IJt.nl V ja (J5lA ^JA V] L-Jj£jolAj11j ^jaajAAI Jt VI 

L_1j£jjlAj f.1 JJA jl t^^jAAjoJI (Jjdiiall (JA <afc?kA dlllfL <jL^aA^a.A. AjJjjJa CjI^aja p-Ijja 

^j 11 <w i(H-alpha Fi/tors^ a-uaiajAA! IaSI dala^ua^A 11 t•*A^ ^\i ^aaoj^ .djl^juj^All a*..* ^j^a 

.(jaajjAI ^jAa^i Ail^ (Jj^ aaIxaJI c-i^ASt AlwAlj i''5_i)ajAjuA! cjL^AjjII' 1 
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jAj Coronado PS T) q* ^a^W %jj^ 

S*J -LpU ^juaAjuaII Li] ^_axjjj ^n]l (H -a Ip ha) "li]l —& Ajj_^Ja 

.( M. Abgarian) . (juxu^l o^ja 5il^ 3JiA^I j c^uidll 



.(Coronado PST) "jAj jjj£" ljc 5 ^j ( H-alpha ) Ajj^Jall Ull djUJi jaj L-j j^u - b ] Sj^-a 
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;■ • :•: ■ • ; 
■ , / 




Light from the Sun 




■ ’ 


• : ;v^* >-4 r > ‘ - -. 

__ 

Cardboard with a hole 


Image of the 
Sun projected 
on white paper 












m 
















■ 






III 

III i 
III 1 

m 99 B 


mm/-' :■ 










t ~ ; 


, 




m/ieM 


/ ■■ '■/■/// 


S48HC-* /. «?. 


^ -Lui l ^-1J ^)^ll (3 -0 j j)^ l Mji 1 al. 'l-N nn U ^tf'll A ■ ■' / j 1JJ ail 

• IjJLSiuil a JJ-^3 (jjSj ^jjil 5 _luA»JI t_lj3 l_j j£jjuii]| 5_dj j jjjaI 

{T.Abrahamsen / ARS\ 
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tl 


jLia* J "JUAfl f jda" S-iAli* dl 



t il'-v'i j t3jL>Li.j a*jIj Ajjtnla s^)&Ua s {Northsrn Light) "^LuiJI sjl jlnsl l 

L^J j taJ>A«ILaj 4 qizi's .a 4_xj| j I j (_S^y 1^-iV dijj i(_£ a ^>ALla (jc. 

.{Aurora) ^"1 ^><UuJjJ <ju-^Lk 


<_ jUaSVI jy^ V* * * * j ^ * * * (j-u Lo ^auj (3lal-i-all ^-Lqjuo ^ "1 

pljjl WqQ ^aL^j .4_LuJI jlju ^^Ic- diSj (^\ tjl^jJI jl <JJJI *(J^a A-LaLlla U*A]l 


. 4 ^1 c.Lqjui]1 ,‘\ q£j d 


Q 4 c 


*>U£1I cUlili . Jlilll 


.”^jU “ - VUill aJJ" j t "ja^a aJJ” AuU jA\j ^UjjI! <J {Aurora) "IjjjVl" (*) 
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pUilb ij±AA\ JU1 ILLj aJUJI ^LaVl ^ /IjjjVl" \&J d&* J—il 

(. flu-in . a jji jli du^all s-lil Lai j.u"iu>i La (JjJosSM A_iia J>11 S^jSaSI j .^uxl^ll 

i^jjxA\ -aj alj^wV! .I^aLSu JjVuuJt q* (The Midnight Sun ) 

.(Jjll) L_Lk-ojlaj $-LuLa Aial!l]| ijJJ Uua <jfLoJ La -luut ^JaJ ~l>HLa 4£tJj^)i]l 

(JC' 6 * \}* jM tj^LaVI La Jdial Ljjll t ljj^)ll ^Jc- 4 n^all _jjjjjj 

.^jbUSl UuJalj (Ato/f/jern Horizon) "JUill jiVl" oj& Ljl^j <a_uIU dU^dll J 3 ajaJI 

. Lo!)LL (JSl ^Lojaill (Ja^J AjV 4 1 ^iia !>Lal^ ^aaJI ^Lillt L . Lu^jl L-JL^Jj 


IjJjL 4 1 ^ (3*^11" j! 4 U ^ 5 ]Lajalll S^ALaUi <t*U^«v) 4£tJj^)iH (JLajul ^ JgUh^tl 

4 ^ dllJ-O ^ l^JAlda dlVsaj iA^jJ)}\ "ISjuaVl" ^ c-LqjuJI Aj2 ^jjSj g-Loix JS 

La! . ALuJl ^ Cat jx £Jjt <J] (jiJJ-a AliALda t^bSxj lA &j A_i£j^cVl a^ladali diLV jJt £)# JjAaJt j 
6 ^LjC. ja j| 6^-a S^LuLa i,A'\^ aj^ $A-i£j^jaSM a jL^Hall djLjV^ll L_J 

L b> Xil ~ J AJ5I^>*J <^Aj «”1 JJjVl" Aj 3 yt O^a, (jill jld-allj a jilt ^tijluil ^LakJl ^Jau x)j 

• AjA. ua uil l £-LajJl dLpj2L Ac. ^juj (JJoLiSj 4^jJ cJ^j (J^ia (jjj-ajuJI JaLuiJ 

• "IJJjSfr jUdj Lj^jjj ^nll dujjjVl dLadutfa AsutLa jVt Uj£xJ I J^^-aj 

AAuuu ,a I l ^Lljll ^ (JjjLS bldcl 4 "! jjjVl" JJ^ (j^-a ^IHLujI ^j^al! ^ 

( F. Sigernes/ UNIS ) 


Jgiaj ^1 l^jt £- \Wuu\ ^wjVI J 6 L5^-^ A-ia-u J^ SJ&Ua {Midnight Sun) (JujuS'{**} 

jj^d (j na t T i l l djak AjILodil A_l±IaaJI ASJala]! ^ S^jAUaSI oIa SA^Ldo L daoLo ^ Lgj^AlAa <j£LoJj 

. L-lLaII L^xj LolS a(Jj^ 3 4L_ilai!l Ale- Alui ^JJ dj^Ia l_j^xj Vj cJlu^II 

• “all»ill J*-aa ^ Q*a j3 Vj (jsVi (J^ddli UiU tjjjdxJI ^^jc.j 
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bgJLa (jJJJ . 1 * 31 J IJJjU <■ JAi-iaj (Ji.UJI (ja l—jjillj ^jjJaall (3LJI 

gjli." ^3 sIaoH gJaj-u ^Jc. lA(i_jjJa (JjiSjuj IjjjYIj J-Bi *■ * ‘ ts^ tj^ 33 O' 0 0 J) J) • st A 

.( F.Broms) JLuill S^lc. ( Troms 0 ) 4_b:u ^ jU (Ers fjorden) 
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AjJtXsslt u$£u)l 
tgiLzHJI juiahJ !j njjkall JiuJij 



. ( H.B. Bascmann) 
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HI 








j jnomtl 


bAm* j 1a=k aj^iala dsLuall aJSjj^j adb j£ > njfi j *Lalxll ^. Wua J 

AjJjJllI fiAAj 4 1 gj\c> L gjJajVl <— JJjfc ^j^x^rll j 4(_^aJoll A-kSlLdl < S^ C '> 1 

Lit j-oll jjiaJ tiiliSj t AjdaJ l AjjL—iIjjuAaII jjiaJ 4-n>nl A_9 ^j AJj^jjj 4 ** VN U*a l a 
^)jjtj A ^jl ill ^.LjajjJauSlj a^ ud\ l C-j Lu^J dll $ \\\^ i j A-iJji^ll 

.dlA jdlll aifc hl^all (JjS-uU Jjxj udJi 4(_£3^il L-flilxJI 

c jjo>uilt Ax-ajJ dn^. ‘ jjj£j Jjdal (jj£j 4A-pLiaiJl dllj jSjoiJjII aJsuJjJ aijikLdl jjx *allj 

UdJ 1 i- -o^LaJl IIa .^da^jVl (j-° (jj^ A^LuJl ^)I«1 a LS^ 0 ^^■ J A ‘ ^ a ~ a J 

qa ^glll (X.rays) A*dlj "aj^j^uII c3j^" jy^ 

. 11 ^^juiAxull ^jjaiUI'' AjjIaJI dll ~ j\i \W AjujI( j-a a^A Id^oJj 

4 ^jaLAJudil <j-aI jL JLdl AaAlia Aj^^C, AJJJJ;!^ t£jr^ d \ nd *J ^^ddudj 

^ j^j l^jls ^ 4 ^JJJ-doil 4 <1 ^ 1A uj ^jl C - Jrv ljll ^ J Ini t rt J cAjJ^Jall a . ^g_i»iLAjaiil (_^us3^ll! L-lljl fc^ll 

(i Processes Fundamental Astrophysics!) IjuAJi] h£M oLjjill dULc. aA 
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jSy J* u £**2 (Hinode) j jiA ^LUI ^L-^iS! i_j^ s^J j]| c^U_>L cJ J£ 

SjJ jll OLajk^JI £*aj (_pLixJI l . l uilaJI ^ jLj .£Jjjj]| -jL» i J 4jc 4=>. ^ "jjjA dlLojk-all 

•(^^4) 4-^fJjVI s jlail c-L^-il (J^ (_ji f-LoiaJlj (jJ^lJI (J£J 5_2>.tLo Ig L-sjj *■. ■ "j'" 1 " (j-a 



^iLulL 4-aJlx^llj ^Ljaill L_Jj£jouil]| 4JajJ jj CjAxoj C5 HI (St//7 Spofe) 4 un/\ i*\ \\ £JlA\'' qJl£ 




(Hinode / ITA) ^ ^ Aj^L^- 11 4jjL)jjall t—jl_li^cixU ^LclJ $.Ljjajl . ^ ^imi j £ c ^, n l -v \1 ^ q, 4 j ' 1 i Ll ^ H 
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...:••. '^.t. J.j * » ■ \\ i -*•?'-* t/--s*.° ' 


lapan 


f • Os/o 


SOLAR-B 


EfS (MSSL/Ml) 0 


• 5 r- - 7- •-• ..- r .-,,, T r : - -•.•••.'■ .: • 


Romfarisfestivalen - Jessheim, 16 September 2006 


SRJMe 


wj ■ • ' r»* 


^Jj ( Optical Fibre) aJ,^A\ -> Ji£ ^ j c^j^' ( Svalbard) Jliu.” Sj*> 

^ ^-lc- cJj) Jl j (JS (j jli.LJI £jIaiuL} 1 g . I * j A * xl> 

(T.Abrahamen / ARS) . j jiA <_jJ jll 
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tdJil . I JJjVl “dut jA] dll jiolSj 4-Sjlda3 J.’N-^-',,,! ^2 <iLal*JI i^J teldasll juafc 2_l|.lj ^ ) 

JLuill ^gi £& t jjja. ^ ( Rocket's Shooting Field) "^J _^all jpllaV i.,vJ cdii 
^Aj did!j . 4 "JaJI s jj_>" i(And 0 ya) "^j J" ^ II 

Jjl cS 1 ^' ‘ (Sonde Rockets) "ajjU^VI ^ U jplLV ^ VUi 

ji& t (^) ^jjU-a dil <> J£! jUot iu.m\ J, eUj J£j Cj >-3 


"^Jj£' £jU. ^>1 did. dldij ."Lulls' 1 I *ldill Al\Sj 

.ajSjjAM ( Alaska ) "llA" aJJj ^ (Fair banks) "(jJiSjLija' 1 5dioj (Kiruna) 

ej^Ua t_lliui! ^ij £-ldul ^ 4-jj U^in^ l o j g•> . ni l aAA lIlqALuj Aal 

_ ^ ° W^JJJ 6 1 ^ % <J£ (JJ^ crW® Ia$] ^AiklaU ^cjjl^xdaltJ 

• ^ % * J * O# L* g^liSjl (JjutaJj Y * * 


.Cj^IU S j**Vl ^ ci>l S j* l*ijL- JJ *L^a]| ^ ^ ^ o * ♦ & l£5j J] 

JjA^nH S-^W" C5^]j <3^ 1 JJjVl' <juj 1^)A ^cjJjjuall aAA 

•fU c> U^U J "IjjjVr 3 uujIjaJ AjoUx^t jUS^I tl*j fA^luu 


ARS IjU-alkl LJ ^u 1 j 6jjAi loll SjjJa. ^ (JplLj A^aloj c^LuIa!! <k^| (*) 

lst* CuAui cAdi^l kA& dj^dJU 0jj^l caLuiL^ ^d>c ^UdajiVlj SjUA]| ejjj l g <^ j 

. — Y * * ^ ^\,c. 

J <—iV l> SAu» (J-A^jjiaj <dujLii]j S^^di.Vl t A dllc-lajjl ^-le. ^ ^ 

• — 1 JJjVi Cjljj^a Qc. <dJ3 (AjLqjIx^q 4^1]AJj <4l"A x>ll dslc.lijjVij 3$L»Vl ^ 
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4_jjxo (jij (JaJI a ( Andeya ) -li" s jjJp- ^ (JpUaJ a » .Vu> 

.( Andenes ) 
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JjUUiui 

SVALBARD 


SvalRok 




ft(^3 Ajj|l*jaUu)VI (J^Uaj Asjaxo . 

: . (KDahle/ARS) ,SA 




-M »j&>> ts* J^ 3 ) ^ alc 

(K.Dahlc / ARS) 

v. 5 ft 


I 

"'ft 4 




- * 

*& - . ■»? 

2**Ns . 

! . ^glp; 


a a*iul Jjjjj 

He Amundsen SBC 

M m HOPEN 
ol* - BIORNC 


r~ • <«;■ 
TOP* 


trr tpUftyi^ski. 

tmpft c ' Area 


fcef Range 

Jajfl Sj^ajak ^ (JpUaVl AjjJbia 


9 f 


, NORM/ 


l^Sja AjjLjajuSl Ajall diaj "^ji SJjJ>=k. ^GJjl Jjucall (j^Uaj <j-<ala £SU 

<JA £CJjl^-<ail (^. Unn j .UjjSj b-ajJ ^buudll pjjJall <mi\ jl ^JJJ j^Aj 

." Jjb <_W o jj j=wj "<_£j1 o jj ja> (> l£ 
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JJ~ M "** j '>yi" (jjhrttl JUdjil 


Arctic Lidar ) dj^3^1" jL-alkl ^ ( ALOMAR ) " jUjtf" 

.(jjdiLM tuJjil t5 *Jlc, djj^ Observatory for Middle Atmosphere Research 

ijuala" J-ol£b PJ*. j 4 JLuSB calaSJI <> (-M jty "isj C5* 

( jjdiia ^^Ic. djj^j 1^ 1 jS^ll 11 a ^lUJl el^jl JS <j^0 ^aAkluiJj .^LJjtjj-aJI (J^-Jal 

^ (Radar) ^ ^"jl^lj" & j^-=J ^iVuol <uaj .^Ljaali <j* dlliSj (j^ajVl 

.c_aLiSiiuiVI (JjLuijj (LASER) ^ ^ ,f ^^.iliV 1 a. 9 ni l nm j 

L_£jIsLH l—Aibia (J±l ^JJ CjX&liaJl 4 a n Ja jA AjuJ jju 3i ^a! jli ^ 

^j-U i-^W S^ ^j-a A-jjuAjQ-udli J A 9 t « l j 4 A_rd«j (j-a 

l^)Ja3 AHai^l fl^A _jLuil ^Jj .(Jajll jl) "lSJ^ C5^fr Lja a S )j 

SjjjaJ L y^Ji t^lc* 5JjjLij Aj±jja ojlja. ^J^-J L>* ‘iJj^ (j* UlxJI Al*lal\ 

^ * ^IsGjl (_£ jli SC-SLU^alt (Jjk -^9 * ^ L (jiwui ^J^JJ 

jlfl SjsJ CJjLuL J l-jJaSlI AAc. ^ U^a (JJ^J <jr^ 

.sjjj*Jt &ja (jja (Earf/j's Freezer) .jfyl jjjjali" j jVl A^ a a ll dj^ 11 uj^ clhA^M' 


Ji jll Ajjki ^jSjj .(i?a^/os detection and Ranging) jU-aikl (Jf?a^ar) " jM jN T (*) 

LqJuc^ |aIUs» 1I^ L — Cy* A , \ k uj^ Uxxj <- ^ > ^>dl ^jj IcJjil Aj-aixll A q j A^ k l l ^3° 

(JbSLulj t^U\ J 1 ^K a .VlWjij A-ilix-dl ^Luia^Vl j U ^ SjaUsiII j c^UliXAll f Wi4 


.”^a.jiall “ — (_S dlUujiiiJI (j^ JoiSJ *—llJjUaJI (jt t <ui^' l (_ji "jljijll ji. w' i tl j -I^J* 

nocti Ajjj£sUI cjUKII ^ ^1 jA j i Noctilucent Clouds •—! ^ cjt4^' (**) 

.-fajU “ - J "t-T ^j “lucent"j ‘"JJ' <^j 
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6^)I^)^JI ^aUd t~A\\<,J tA_llLc, oUb |j ^ J? 1 ^ ^aAdlLudJ 

|j\A c^LajoiSI ^-3 ^ic-VI L-jL^juJI AjL-a^)j LdJ ( ^jud-adll JaLulllI ^dld L^jI^jxjj 


.(NoctHucent Clouds ) "^a^I ^^Llll _j l_jUuJI 

jl ^^ /l Jjl jdlj dnSj i j r A <^kjLi]| jIaxJI dldja. L>>jI (jjSawLJl *J lad jljjJ tdl3j]l d ^ij 

UJJJ^' ^jIaLq Ax-a^)J c^lli 4-91-daVI-Jj . (c£]j)l_n]| j L-lg dll jL<a^ S^dx-all 

diliJI ^ ^.jaII <_£^)dVI dl jliJIj 

Aj^JI dil j jiMl {Jdaal ^_a " jLqjII" d_^JI j£^>a (J>di ^^1 dLuildll j dLa jLcaII 

4 a1i^ a I I dliJall ^Jl £tJ_jl ^3^Llaj JiL*_1a AlAd] dlSjVI (.JdoSl 4A^yi-A ^3 ^aLujJ t^-ldldJIj 

. (_£ _^JI d^Utl] 



1 1 _jj^)V 1 j <i Id ^ILsIa]! $. 


OX 2 °JJ^ 


\K.Dahle /ARS) ^dall J 



•* 


C^jl^lj jWj jj^ ^*-^1 ^lAkdL 

dill (__ual jd (JASJ 43^)JLA 1 AJ 

( G.Baumgarten) 
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JJ (.LJI a JJJ?.) "(_Sj' •^'" ^ <_Sj^' ■ ij - a .> 0 


.( K. Da hie / ARS) ^ j=J <S3jA ^UjaJ jjJJI a*Ji 
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J ’W*l .V 


Kjell) i?.jj i(Svalbard) "j jLULaT ^ (JLcaiS ^ 

■"'jjjfr'" J " f-j^' 4jo.IjJj ijl jJjJI (ji ja dijta.1 ji j*j i(Henriksen Obseratory 

AikiJI ^ j i (Magnetic Cusp) " a^.-jUu J SjjaiV j L# c^aJj "jjL J j..." Sjjja. *ijj 

A lufaftjua ® ^ 1 j AjjaJ^I dLjjaJI ^.ikx-aj 1$J9 A_ik jjkxJl 

Ijjjvt" acajou L> ^ijj lilljuj i(Earth's Magnetospere) "jjiu.jjla.UH" All ia lina. jVl 

^ .(Dayside Aurora) 


ija j&\ (glass dome) "W* j aJ!' 1*1 1 * 1 . J£ tb^yx x«<a *i> rx jc ^jJi 

jl£jt 1 (JX ^jLj .cijiJI ai* >^3J ^JJ IgJiik 

tA^aUJI A^jV tg-jjJJ C5-^' A^Axl\ aj$^Vk Ajl^jUJ Aijiil 


•CS^-aVl f$-ikO* jSt J-* (J* <jfr I QjardxWj 


*t> ^ jblj ja *Uj ^ ( Ionosphere ) "jjku yji\" Akk a^I 

Ua j^Vl oLulj^Jij .aj^^JI ( Kiruna) "Ijjjj£" ^ cdtiSj 6( j^ Jw plt *j**J?j bjUlAJ' 
^ja Jij CjIjU] JjVl j^j .JtjSB ^ l>. £Y 4 TY >3 U^j bjU JUJ' ^ 

AjJoJ (JaxII 1 AAj Alik SJujaIIj A,*iX» \a!\ dlljUiVI (J^auaUj kl3l!U ^>kVl ^j<L> LcJm 

.AaJ^uiII i ^)Lliaill Ac. ^jxji (J- l . V *■ 1 1 ku> > ^9 Ak^jui]| a1a*2juU "jbl^l" Ajj^kj 

Akk ^ JaLuiull (JSjJuj AA_uk AS^yuz ^jja^.kU Cjl^jLuiVI <_>Aj3j 

■ A C-L^a l^xH ^)_uIj cHia^J LoJlic. Aj^aLk ^ 


^( European Incoherent Scatter Scientific Association —1 jL-aSkl : EISCAT (*) 

jiaJI — ^ AxainJl • ^ J^ 
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2 









jJbj <iikj " JlLuo" Sja> <J (EISCAT) "olfL, .J.^V ^j* 

CjLq^Ix^q lg \j> >* n <Jajuol jJ (JjSLojJ djIjUoVI 

. 4JLL ,jc. 

. ( N. Gulbrandsen ) Si j2JI <_$ iJI J j| J\\ aIoc. ^ a ; 
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o\'j± 


*laj| tllalc. ^ H (W (JJJ La ^AjLiC-1 ^ X° j^k n ^Ic* (J£ 

±ijjA\ t jA*lA ( Andoya Rocket Range ) "£jJ j^l\ LpLL] A^ai*" ^ d" $ jj^ UjjJ 


/*ua ( a^U-sal Arf-jtj (J aSl) (j j)»jJaH * ij 


t> 


• VLjailt fCJ 4 




c*l!i ^aJjj ; A yjjla.lt 

t ^ < _•* . *♦ < 


i ui j 


* V l _ 


A QJQ-V jj £)J^ AX„.\jki,\\^ 


dst^Ial^alt $.111] j ^jiuj .'Vl^aait £LJjl jj^a jJ»A/ <^1 JjLqj 

VLukailt L!jj2>u 3 (jx LjaJ 4^1l*-St frlajil ^L L>°J 03 JJ^ U* ClJjJ G *** 

^jjU-aHj i r jpj ^j < u*an uj^ jL^-alt fj^j *(^MSi4) Lujlj AjSjj^SM 5JI£j 31 j i(£S/4) 

• Sjljj A_laa23t ^A £* j^jL^alt (JjiUaj A V\~\\ (jj^J ^iaJljj 4^jJiliall A-kJ^)^1 ^ Uan .ui 
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t Six f-Ljaall j £i > l it a ^ j»A ^J^-J sLjjI t A jj)\ > ^a\ ■ .is'i' 1 a jl* 1 ^ (j^La^j 

. (Space Camp ) Y • • A ^le. lilJjj "(_5jl ^jl" Sjjji. <^9 Vlj^aall Clsj=>J jS ja" 



j #.Lij| 4_*j^vUI diLuiljall i__ yax ±1 (jjiUill AajjjJjSJJ 0 (j J 0 a 1 ^1 j Alo^IjI diJli.] ojjj^a 


.(Space Camp ) jjL^AI 
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(Andoya\ Ail" (j^Ual a^oIa 




.(Space Camp ) 
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♦♦ ♦ ♦♦♦ M* i H i ♦ 

ddxOA UJjU) Utt&Altf 


(jc-j (_^c. CALa_jl*-a ( _ s Jc. (Jjj-aiJI Ajjj CAjjjjVI A^Jjai oJc. CllLiij-a ^jVl A=i.jJ 

•' $ ‘ ^~ IT '' I > 1 (jJljll <_r®-9 • ^JjAa^J-all IAgJ AaLulo]| 4_lo1x^I i"'j->. j'l I jlSj (^Ic. Aj ^.^1 f, LiAail! a_jlc. 

Solar and Hemispheric Observatory (SOHO) 


l-j 


£ ^ 

Ikl ^gjll sAAI jula O ^j ^ dAA ^A^jaj' Awa^)] Aa^^all 

http://soho. www. nascom. nasa.qo v • _jA A_jl ^'\CL 3 




il] 


Solar Dynamics observatory 


JJ^U tdjj. Aa. ^jL*Ja3 C_Jj )^ i . ijl 1 ^Aj . ^ 1t n a > nil A ■ j ^ Ai-a^a t)c \ 1 A **, ^ ^ A 

http.//S do . qsfc. nasa. oov 4 ‘W a < s~ i n . a . 2 1 (jf caa^I Ixa ^ a ±u\\ 

Space weather. Com 

_JpS t _ s -ic- Sj2Lc- H —Ig i V)l l J liljLull JajAuij tI ^ *— J jA^. (j-aj CF~ Lg-l ^.flill o^)-liS 2-^a, ^ 

http://www. Space weather com (j^L Siki»]| ^ j±.Vl jUkVl t> 
European Space Agency (ESA) 

http://www.esa.int *1^1 cAjpk ajjjjjVI 2Jl£^]| 

5_£jjxVl) <^aja!l o jl S ')I National Aeronautics and Space Administration (NASA) 

. LulA" f-1 1 >>a\l JJ ^CA^jak 
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^ .J- J ^ ^jAIq. 11g.lxJoq\\ 4.&\^y^ 1 dj^^-ill ^cjIjuj A n\ «a A^Lu^ll &.A& 

Lol t^JjLuj jjjl (j_J^l ^ (_paljC.5U ^jjjt^all jjjLiisI ^j£^aJj . £-1*^13 M_a.l_La 

j_ j^.j^3I jjou 3I (jjiaJ 2JIS_j]l iaj^jji ^_i.l j . 2-jlliS (ji'yi ^^ic. j 3Jl£j3l 4 j«^.I_^ 4 i _ .i a . ifl <jjL^i3! 


:http://www.nasa.gov c±iJi/)\ LS k- l ^c. 


Andoya Rocket Range 


•"ijJ C5* S^M. 


jJ^A l-.V 4 l ' a 1 . >ij l 1 ^ __j ,'Q l-i \1 . . 1 . -„M CLi^^J _j£^o3 AajLi A *s Q > o jlA 

( _ s j^afll "(_£jl 3jl" 0JJ_)a. o3 — <j-al*3l 3iLaLi — j 4_uLjaaJI Cll J~v_l\ l 

http://www. rocketrange. no . ^JU^I <_Jaji3l t> 4-yjS JLui 

Aurora Observatory at Svalbard 

" / j . i'^) ^ l a Ljajl )Li Jliui a_^)J__^. ^3 "IjjjSfl " 

" ^ : U3 l (jLill" 2LJjj ^ c^jjj ^ jA J (Kjell Henrikseri) 

Kjell Henriksen Observatory with a nice aurora for casting map. http://kho. unis, no 


Nor wegian Space Centre (NSC) 

. 4_)JjdlajV I A y 'Ll <L«j 3 dlLa^jl*- 0 ^-Ic- A ~\ fl> ,-i (_g jp'N ' j dl_jaj3 __>a31 jS .^oll 

http: www. spacecentre. no 

"'■AuA lAA (3^1^11 (c^JJ^V' O 3 j$) "iS^ cs-^" 

£L\1a q* jjjS C5J^J ^ ‘(Power Point) 

djjSa^H A Jlx j-ilall 

.CjIa jjJmll a] 4_aUn^ jl Quick Time ^11 (jl <Ia 2 v^Li c _3>j j 
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• •* • 


J* 











1 (_£ J^J! t_<a^>L*_li <iiA^ 




(/\MS>4) "LAa" 
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(JjLuj ^11 C A* lA^Jjfo J ‘ 4 ^Ij^l! (J4J Ai^Ul £CjJajJ 

.sJAxILqj 4 qVi'v ^ tA^J.Vvll A-j^)x^Jt-ll CjLuilll j 
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ulalk<aiLuJ 


A 


Alcaid, 


Aldebaran, 

(cs* “r 1 ^ ^ ) (jl jxaj 

ALOMAR, 

\\ jilaal! 

Alpha Centauri, lo 

la]] 

Andgya Rocket Range (ARR), 


Antares, 

L-JjixSI L_llii 

Apollo-missions, 

AjjI jJaall Jlj 

Arcturus, 

c^lLojuili 

ARR. See Andeya Rocket Range 

^■LiJaa]! \ j)\ j^jL^a ^^>Uai A j> *a-La 

Asteroids, 

S-M 

Astronauts, 

g.1 jJafl 

Aurora, 

Cj? Jai]i (3^' J 

Aurora oval, 

1 jjjVl Aj 3 Jfrtu ^jLja-ull JL^ll 

B 
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Betelgeuse, 

Big Bear Observatory, 

Big Dipper, 

C 

Carbon dioxide (C02), 
Challenger, 

Chromosphere, 

Chimate change, 

CME. See Coronal mass ejection 
Comet, 

Comet Hale Bopp, 

Convection Zone, 

Core, 

Corona, 

Corona! mass ejection (CME), 


jjSVI cjjII ^jay* 


^ 1 i >>q\1 




aUI djl yi 


Ji *- 1 


(Li j ^ It. .i\i lTi\\ Aiula £ja 4yxyi*o]t ^1 jjal\ 

liljjjl) 


r ri 




^ Si Jail aIx-oja]! ^oAuall Alvla 


t ito\i 
* 


UjjSII aaiLi 
*jfc£ll UjjSII CyttUail 



D 


Dactyl, 

"IaT ijSjSH jA "JjjSli’ 

Differential rotation, 

jll (j\ jjA 

Dubhne, 

( ^ J) Ml ^ 

E 


Eagle Nebula, 


Earth, 

(jAajVl 

Earth s atmosphere. 

j$\ (J ln\l 

Eclips 


Electrons, 

diUjjjHI 

Eruptions, 


European Space Agency (ESA), 

jV 1 £ LjasJI <ll£ij 

Explosions, 

^4 hnxua| 

F 
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Filaments, 

Flares, 


u 

■UlAUi 


Iimnlj JjLlS 

0»-> jj ( c-igJ A 1 1 ni i 


G 

Galaxy, 
Galileoscope, 
Gamma rays, 
Granulation, 
Creenhouse effect. 
Greenhouse gases, 


a \\1 *v »■' ll' 

V** *• • ♦ *» 

UU. AjUluI 


^ ^ ^ ^ -A 1 ) CjI nv?k 

<—SjAUi 


H 

H-alpha filter. 

High-energy particles, 

High Resolution Telescope and 
Spactrograph (HRTS), 

Hinode, 


lill- 
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aSUJI 3-iIlc. oUj> 

A-lllc. ^ t 

(l>^j (jftjLJI ^^jaL^ud l l JU^a^all 




Hubble Space Telescope, 

"lU" u jLmM 

/ 


International Space Station (ISS), 

«* *• • v 

J 


Jupiter, 


K 


Kjell Henriksen Observatory, 


L 


LASCO, 


M 
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Magnetic field, 


Magnetic loops, 

•* •• w/ 

Magnetosphere, 

v^, 1 ^ (3 > 

Mars, 


Mercury, 


Milky Way, 


Mizar, 

J jlall jwaj 

Moon, 


N 


NASA, 

1 "LuU" 

Nebulas, 

(AjjI xJn3 Ajjl ^ ■> ^jIauj 

Neptune, 

ui“ 

Neutrinos, 

dll oJJ dull 

f*V 4* 

Neutrons, 

dilj jjJlnJI 

Northern lights, 

^g_llaa]l ^LulSI jt 4 JLoj^I C- 
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Nuna, 

LuAj Lg .\x.\±sn t AJLutAjgJl AiiLLalL} ' 

O 


Observatory, 


Orion Nebula, 

«.! jjaJI £jj 

Ozone, 

U J j 

P 


Particle showers, 


Photosphere, 


Photosynthesis, 


Planets, 

c_i£l j£3l 

Pleiads, 

( A A.& 

Pluto, 


Pollution, 

AlulS ulAj ala 

V* • s> 

Power grids, 

fibjgiLll dll^Jjuj 
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Prominences, 


Proxima Centauri, 


R 


Radiation zone. 


Red sunset, 

f #• • 

Rigel, 

(^-aV a L> ) "<-ko" 

S 


Saturn, 

(J*- j 4-£_£ 

SDO, see Solar Dynamics Observatory 

tjaajuo]! 4_i£_laljj^ Ajuil^p JLua^)a 

Silicon, 


Skylab, 


Solar and Heliopheric Observatory (SOHO), 

^jiajjall AjsI ^ja .lutaja " 

Solar cells, 

A-Luiajuj 
** «» 

Solar maximum. 

^g_uia.u) jl Ini nil 11 A»aS 
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Solar panels, 


Solar power Plant, 


Solar research, 

d1J 

Solar Storm, 

A-LuiAJuj ^ 

*• 

Solar system, 


Solar wind, 

A-LuiajuoII 

Solstice, 


Space shuttle, 

pLdnill dl 

Space weather. 


Speed of light. 

A£.^)juo 

Star, 

t** 

Stellar nurseries, 

*'W JV J AJLt-a 

Sunspot cycle. 


Sunspots, 


Sunspotter, 

U”' 0 ^ » jW 

T 
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Telescope, 

Terella-experiment, 

Thermospere, 

Total eclipse. 
Troposphere, 


U 

Ultraviolet (UV) radiation, 
Universe, 

Uranus, 

V 

Vanguard satellite, 

Venus, 

V2 rockets, 


VY Canis Majoris, 


^4 j M . ■ ■*"* ^ "yj t_i 

Akk 

|^ J n o ^ ^ 

" LSjaJ LXsliJI Alik 

Aa^-jaiilill A * >*uV 1 

i-jSjS 




Sj&jll 


^j^Vi *- > <c» j)^> ^ 





w 


Water vapor, 


X 


x-rays, 


Y 


(11) year cycle, 

JtabuaJ 
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.4-jjauaJIj aJjJI {Pal Brekke) "ISjjj Jjj" :^VI 

^Ic. ( D.Sc ) sIjjjSJ ^jlc. J i{Solar Physics) djjja" 

,i=j j*j (.{Theoretical Astro-physics institute) 3_£iill eUjjall" ^‘HY' 

(Faculty of Mathematics and Natural Science) aj*oiL 1I ^jl*JI j diL^aLj]! <j!£" ^aU- 

.( University of Oslo) jLuJ a»->U1 

1>.all j-nall dsJjLui ill $LiJac.t ^a! -la.1 ^jlS 

.NASA aAjj-VI *LJaill aKjj ‘ESA AjjjjjVi ^l£j jjUl> ;'>V 


S jl-iVl eL^afrl JclI _Jl t\ 1I Ij j "jA jjoj" Ak-a_jAllj (JpUaJ a*J 

Goddard space Flight) "jjLja aj=» ^Liaill JjjUI jSj^" ^ " ja jJ* ^ ajAJI 

. 1 ^ ^ 5 ^le- i 4 \ "Ui" 4-Sl^^i 4yJ l>>q\ 1 djjj^fc yA jAj {centre 


£.Ljafl]t _1 Y * * £ ^5^5 ^slc. ^ A\ ^A_jjo) IaAj 

4 c , »\l" ^3 (jlia jjl£j .AjjI i.Avail iOift.ll -1=J "_jA_jjjo" (J!L«Jj ." ESA "A-LJj^jjS/I 

."LoU” 2Jl£,jJ 4 ^kll ajLa. j j*. S<£ij&\ 

. jLuj 3-4-aUI (^a f.\^aa\\ jSjx" (jjj l Xu«a\ \ ji£ "1£jjj Jjj" <_U*J f jjII 


5Jl£jll ^ jj^Sj si^jij {Fulbright Fellowship) "tiuljJja 5_Laj" < _ sr k. Jj^a. Y ^ ^ i ^le. 

ale. .Y • . Y ^le {ESA'S Exceptional Achievement) .S <Jj AjjLJaall 

{Laurels for Team Achievements) J ^.j < _ r ok. ^jja ^ (J-uJJ <j-aU. ^jic. Y . . V 

.{International Academy of Astronautics) "jljJall (jjli] <iaJU11 q* 




j^ 
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Ala j 4hks\\ ^ ^ £ A S^aIsII Jail ^a 1> cr^' Ajfr 6P® 

e-L^iAlt ^JJjairkLo . ) ^\M ^jj^Ajui ^-9 ^jixl) ^jjjjJ^)jJI£j . ^ ^A* 

^ jj) > N $, Lloo^II ^ fAf.Sc) jjI^LJI JjUj U nvi flfi A**l=J ^ Ajjjillj A^UdVI 

(j^A 3 ^ D.SC ^ . jLuj! (-uLla^JI) 

"(_$ j x^nx ,11 ^gjLuuSjl JJ^I jJ^iaJ j ^ "^i ^ajuaaJjj \jj\jxjS Ij^Ic. I^Ij (J-oC- 

. (J1 *% a\\ I^A ^-2 dj^2kj d^C- ^uj .\!La.\j aIaC- *Uj( l) l ^~*^J) ^L&LL-sail ^Ilil 

<J! O* JJ^' f 3x.j^al I jt&L^" (j^l cU*d 

: (^ d^i ^ ^4 'dj_-<#jd\ 

— Ijjj dlljjlillj ' i_llj£ ^0*0* ^ * * ^ (_j>i3^»mC.|^ S^&lall j' • d\ t 

Ajl 2J IjlAj .^U j£L!l jjijil] jUnsMIJ AaoLlII (jljiil! Ail di v iVJ (_gj djLuilj.} t" (jljSlI (_53_jj 

t^jilja.jJ^ajSlIj (_g ^>i«l t ^Ij Al^l l Jjlmll !^k ^^1 SJjLa. ^glj _ ^jlxll (>« AlOxlt 4_J jJ ^J] 

i. nl-> ^1 i lillall tAjjjiaJI La.jlijjSull (ALa^l tL^.S/1 < r lj-^SfI Jl» Ajc.I*jloVIj Ajj_jjll ^.Lijjallj 

•U^ (jlc- jj^JP Ajjj* 1' 5iill ^jlc. 


1 ^Ic. S>lill ^ CL^jjj ^1 " JjjIjajJ dm ^ AjIjj -\ 

.fijdlxa AjjjsJ! ^-Sl 4m>jjji]l ^ AjIjj JjI dl±> tjjii] (‘lA j) j) 

tJ_jl t_i\j^ll (_jLaJj ." Ajljjjill (jc. dlVlAx — djlilmll (j__)Ja (jjfiix " ‘-^IjS AjjjxII ^glj 

jSjJI ajA j iAjJjxll ^11 ^m^jjjjlt (_> S^Uo ^j3j AjtUmVI LmjljJjJijVl ^ tr Jc. mtiS 

.tot A^Jill 


226 





